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s the Nation's principal conservation agency, the 

Department of the Interior has responsibility for 
most of our nationally owned public lands and natural 
resources. This includes fostering the wisest use of our 
land and water resources, protecting our fish and wild- 
life, preserving the environmental and cultural values 
of our national parks and historical places, and provid- 
ing for the enjoyment of life through outdoor recreation. 
The Department assesses our energy and mineral re- 
sources and works to assure that their development 
is in the best interests of all our people. The Depart- 
ment also has a major responsibility for American 
Indian reservation communities and for people who live 
in Island Territories under U.S. administration. 
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Bn Water Resources Abstracts, a semimonthly 
journal, includes abstracts of current and earlier pertinent 
monographs, journal articles, reports, and other publication 
formats. The contents of these documents cover the water- 
related aspects of the life, physical, and social sciences as 
well as related engineering and legal aspects of the charac- 
teristics, conservation, control, use, or management of water. 
Each abstract includes a full bibliographical citation and a set 
of descriptors or identifiers which are listed in the Water 
Resources Thesaurus. Each abstract entry is classified into 
10 fields and 60 groups similar to the water resources re- 
search categories established by the Committee on Water 


Resources Research of the Federal Council for Science and 
Technology. 


WRSIC IS NCT PRESENTLY IN A POSITION TO PROVIDE 
COPIES OF DOCUMENTS ABSTRACTED IN THIS JOUR- 
NAL. Sufficient bibliographic information is given to enable 

readers to order the desired documents from local libraries 
or other sources. 


Selected Water Resources Abstracts is designed to serve 
the scientific and technical information needs of scientists, 
engineers, and managers as one of several planned services 
of the Water Resources Scientific Information Center 
(WRSIC). The Center was established by the Secretary of the 
Interior and has been designated by the Federal Council for 
Science and Technology to serve the water resources com- 
munity by improving the communication of water-related 
research results. The Center is pursuing this objective by co- 
ordinating and supplementing the existing scientific and tech- 
nical information activities associated with active research 
and investigation program in water resources. 


To provide WRSIC with input, selected organizations with 
active water resources research programs are supported as 
“centers of competence” responsible for selecting, abstract- 





FOREWORD 


ing, and indexing from the current and earlier pertinent litera- 
ture in specified subject areas. 


Additional “centers of competence” have been established in 
cooperation with the Environmental Protection Agency. A 


directory of the Centers appears on the inside back cover. 


Supplementary documentation is being secured from estab- 
lished discipline-oriented abstracting and indexing services. 
Currently an arrangement is in effect whereby the Bio- 
Science Information Service of Biological Abstracts supplies 
WRSIC with relevant references from the several subject 
areas of interest to our users. In addition to Biological Ab- 
stracts, references are acquired from Bioresearch Index 
which are without abstracts and therefore also appear ab- 
stractless in SWRA. Similar arrangements with other pro- 
ducers of abstracts are contemplated as planned augmen- 
tation of the information base. 


The input from these Centers, and from the 51 Water Re- 
sources Research Institutes administered under the Water 
Resources Research Act of 1964, as well as input from the 
grantees and contractors of the Office of Water Research 
and Technology and other Federal water resource agencies 
with which the Center has agreements becomes the informa- 
tion base from which this journal is, and other information 
services will be, derived; these services include bibliographies, 


specialized indexes, literature searches, and state-of-the-art 
reviews. 


Comments and suggestions concerning the contents and ar- 
rangements of this bulletin are welcome. 


Water Resources Scientific Information Center 
Office of Water Research and Technology 
U.S. Department of the Interior 

Washington, DC 20240 
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SELECTED WATER RESOURCES ABSTRACTS 


1, NATURE OF WATER 
1A. Properties 


NUMERICAL MODELING OF LIQUID GEO- 
THERMAL 
ce ee ae 


Mi Srey. f Documents, 

A ° GPO Washington 
DC 20402 price $1.50 Goole Survey Profes- 
sonal Paper 104, 1978. 25 p, 23 fig, 5 tab, 23 


Descriptors: *Geothermal studies, *Mathematical 
models, *Numerical analysis, *Hot springs, *Con- 
vection, Thermal water, transfer, trans- 
fer, Equations, Evaluation, *Hydrothermal sys- 
tems. 


A mathematical model describing the physical be- 
havior of hot-water geothermal systems is present 
ed. The model consists of a set of coupled partial 


differential equations for heat and mass transfer in 
Se scrany eres te pag gp evel 
density to temperature and pressure. The equations 
are solved numerically using an integrated finite 
difference method which can treat arbitrary nodal 
configurations in one, two, or three dimensions. 
(Woodard-USGS). 

W79-05173 

2. WATER CYCLE 

2A. General 


SIMULATED oe al RESPONSE TO 
POSSIBLE eco a 


TRANSPIRA- 
TION AMONG OF HARDWOOD 


TREES, 
gop i Forest Experiment Station, Durham, 


C. A. Federer, and D. Lash. 
Water Resources Research, Vol. 14, No. 6, p 1089- 
1097, December 1978. 8 fig, 4 tab, 17 ref. 


Descriptors: *Streamflow, *Forest watersheds, 
*M studies, Transpiration, Trees, Water tp oom 
Hardwood, Simulation analysis, Speciati ‘or- 
ests, Streams, *Simulated prison Mi agg Leaf devel- 
opment, Annual streamflow. 


Possible differences in transpiration among species 
of hardwood trees were simulated in a hydrologic 
model, called Brook, to estimate the effects of 
these differences on monthly and annual stream- 
flow. Brook is a deterministic, lumped-parameter 
model that simulates streamflow from small, forest- 
ed watersheds in the eastern United States. The 
model uses only daily mean temperature and daily 
precipitation as input. A 4-week difference in 
timing of leaf development in a or color 
change in autumn caused differences of 10-60 mm 
in simulated annual streamflow. When daily tran- 
spiration varied by 20%, differences in simulated 
streamflow ranged from 15 to 120 mm ogee 
Differences in root distribution with depth can 
affect the availability of soil water; varying this 
availability causes differences in simulated stream- 
flow of 15-60 mm. In all cases, the smaller differ- 
ences occur when the soil is dry at the times of 
differing transpiration. On a deep residual soil, the 
differences in streamflow are spread throughout 
the year, but on a shallow till soil, the differences 
are restricted to the months in which there are 
changes in transpiration. Differences in response 
among 15 deg north-facing and 15 deg south-facing 
slopes and a horizontal surface were minor. (Rob- 
erts-ISWS) 

W79-05018 


ESTIMATING DESIGN FLOWS FOR URBAN 
DRAINAGE, 


British Columbia, Vancouver. Dept. of Civil Engi- 
neering. 
For primary bibliographic entry see Field 2E. 


W79-05024 


THE DEVELOPMENT OF OVERLAND FLOW 
IN A TROPICAL RAINFOREST CATCHMENT, 
James Cook Univ. of North Queensland, Towns. 
ve (Australia). Dest of oh Gonlonr: 

M. Bonell, and D 
Journal of Hydrolog vol 39, be 3/4, p 365-382, 
December 1978. 4 
Descriptors: *Overland flow, *Forests, i ae 
regions, *Australia, On-site investigations, On-site 
data collections, 


Rainfall, 
Penpieietion’ Mpceeber) | Runoff, Subsurface 
flow, Rainfall intensity, Precipitation excess, Hy- 
pi iad E sovnarwe conductivity, Water table, 
atersheds(Basins), Hydrology, Ana: 
lytical techniques. 


A preliminary yopeery was made of the factors 
contributing to the rapid response of the discharge 
hydrograph in a tropical rainforest catchment. 
Overland and subsurface flows were measured by 
means of a trough system consizucted at the lower 
end of three sites. share io honghics vPow Pegg 
into a ti -bucket device with which 
number of tips was recorded mechanically using a 
hay-bale counter and electronically by a Meo 
event recorder. Substantial overland flow occ 
at il ive, Comite: oe cuca ih eaae 
saturated h’ conductivity, k sub s values in 
the top 20 cm of the soil profile. The highest ratio 
wah I poe a psh nt iin Seneakioce 
a plot having an upslope position. 
flow oe See, however, were higher at the two 
hal of lower-slope position. This was 
attribute to the presence of residual rocks in the 
deeply wea' clays. The occurrence of wide- 
spread or Wahi was pn by the So 
pid of -intensity rainf (particularly 
the summer months). Such rainfalls fre- 
pose ly exceed the average k sub s values below 20 
cm depth and, therefore, generate a widespread 
perched 2 Bhat ry Rhee: tia ra 
causes subsurface flow (particularly on 
slopes) through the highly permeable surface hori- 
zon. Additional rain causes the perched water table 
to emerge at the soll surface and, hence, wide- 
spread saturation overland flow results for the 
remainder of the storm. This overland flow is 
tapped by a tam: caer dense drainage network, 
thus accounting for the ee bar vt Bynes 
Spearman’s rank correlai it analysis 
emphasized the deuce? of 1 rainfall intensity 
despite some detailed differences between 
‘summer’ and ‘winter’ rainfall events. It was con- 
cluded that in this particular environment, the vari- 
able source area concept of storm flow generation, 
associated with humid temperate areas, is not ap- 
licable mainly due to the c teristics of rainfall 
intensity. (Sims-ISWS) 
W79-05030 


MODELING NITROGEN MOVEMENT IN AG- 
RICULTURAL WATERS! 

Florida Univ., Gainesville. Dept. of Agricultural 
Engineering. 

For primary bibliographic entry see Field 2G. 
W79-05069 


A MULTIVARIATE MODEL OF STORM- 
PERIOD SOLUTE BEHAVIOUR, 

Exeter Univ. (England). Dept. of Geography. 

For primary bibliographic entry see Field 5B. 
W79-05 144 


TRENDS IN STREAMFLOW DUE TO UP- 
STREAM LAND-USE CHANGES, 

University of the Witwatersrand, Johannesburg 
(South Africa). Hydrological Research Unit. 

For primary bibliographic entry see Field 2E. 
W79-05147 


DIGITAL SIMULATION AND EVALUATION 
OF STORM DRAINAGE SYSTEMS: ST. LOUIS 
HEIGHTS WATERSHED MODEL, 

Hawaii Univ., Honolulu. Water Resources Re- 


search Center. 
E. ‘eine aoe T. Murabayashi, and Sanguan 


Mo. 114, 3 114, November 1977. 138 p, 
ti figs 3 wb 


Descriptors: Hydrology, Rainfall, Storms, Urban 
planning, computer, Computer models, Flood con- 
trol, Hawaii, Infiltration, Runoff, Watershed. 


The adequate design of a storm drainage system 
upon the proper estimation of various 


model utilizing available hydrologic data obtained 
pi Sat dh 1972 to 1975 to simulate runoff from gear 
in Hawaiian urban watersheds, and 
prod dntolopentet: of procedures for channel flow 
ee eee and storm drains and 
routing previous and impervious areas. 
The computer model is the result of using the 
kinematic wave equation, which is most suitable to 
steep topographic terrain such as that of the study 
area, to modify the overland, gutter, and sewer 
flow routing procedures of the Illinois Urban 
Drainage Area Simulator (ILLUDAS) model. 
Available infiltration data were used to modify the 
infiltration process. Examples of the system capac- 
ity design and evaluation, and computer programs 
for the application of this simulation model are 
or for user’s adaptation. 
-05225 


OBTAINING VARIATIONS OF FIELD INFIL- 
TRATION CAPACITY FROM SIMULATED 
RAINSTORM EXPERIMENTS (DETERMINA- 
TION DES VARIATIONS DE LA CAPACITE 
D’ABSORPTION D’UN SOL EN PLACE SOUS 
AVERSES SIMULEES), 

Office de la Recherche Sy a et Technique 
Outre-Mer, Paris (France). Hydrology Section. 

For primary bibliographic entry see Field 2G. 
W79-05257 


DEVELOPMENT F A HYDROLOGIC 
MODEL FOR A CANADIAN WATERSHED, 
Department of the Environment, Ottawa (Ontar- 
io). Water Resources Branch. 

G. W. Kite. 

Canadian Journal of Civil Engineering, Vol. 5, No. 
1, p 126-134, March 1978. 4 fig, 2 tab, 15 ref. 


Descriptors: *Canada, *Watersheds(Basins), *Para- 
metric paaiens. ee models, *Simulation 
analysis, agar 7 Be ydrographs, Snowmelt, 
Performance, analysis, Magpie 
River(Ontario). 
Three large well-known hydrologic models, the 
Streamflow Synthesis and Reservoir cy “masse 
the National Weather Service River Forecast 
System, and the Saskatchewan River Model No. 6, 
were calibrated and verified on a 2000 km2 water- 
shed in northern Ontario over two Spring snow- 
wom riods. Although results were adequate, it 
ought that a smaller simpler model could be 
Gitano’ that would give results at least as good 
with much less expenditure of time, money, and 
effort. Details of the relative performances of the 
three existing and one new model are given, and 
comparative hydrographs are shown. The main 
interest in developing the simple parametric model 
was for flood forecasting. Although use of the 
models on only one basin cannot provide conclu- 
sive evidence of the models’ relative goodness, the 
results obtained do show significant differences 
between the models as well as certain advantages 
for the new model. (Bell-Graff--Cornell) 
W79-05280 


Lo ag RAINFALL-RUNOFF-QUALITY DATA 
BASE, 

Florida Univ., Gainesville. Dept. of Environmental 
Engineering Sciences. 

W. C. Huber, and J. P. Heaney. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-270 065, 
Price codes: A09 in paper copy, AO1 in microfiche. 








Field 2—WATER CYCLE 
Group 2A—General 


EPA-600/8-77-009. Prepared for: Municipal Envi- 
ronmental Research Laboratory, Office of Re- 
search and Development, U.S. Environmental Pro- 
tection Agency, Cincinnati, a July 1977. 166 p, 
45 fig, 68 tab, 181 ref. 68-03-0496, 


Descriptors: *Rainfall, *Runoff, *Water quality, 
*Data collections, *Storm sewers, Hydrology, Pre- 
cipitation, Water pollution, Surveys, Documenta- 
tion, Data storage and retrieval, Combined sewers, 
Mathematical models, Surface water runoff, 
Storms, Urban runoff. 


Urban rainfall-runoff-quality data gathered by 
others have been assembled on a storm event oa 
for one or more catchments in the award County 
cities: San Francisco (Cal.); Browari sarod 
); Lincoln (Neb.); Durham (N.C.); W: 
Ont. x Lancaster (Pa.); Seattle (Wash.); MD Rocins 
is.). Rainfall-runoff data have been assembled 
lor one or more catchments in an additional 13 
cities: Baltimore (Md.); Chicago (Ill.); Champaign- 
Urbana (Ill.); Bucyrus (Ohio Fall Church (Va.); 
Winston-Salem (N.C.); Jackson (Miss.); aumee 
(Kan.); Westbury (N.Y.); Philadelphia (Pa.); Los 
Angeles (Cal. ae Portland (Ore.); and Houston 
(Tex.). The 21 cities contain data for a total of 41 
catchments. Descriptions of the catchments, 
rameters and samp procedures are provi ed 
herein. Actual data have been placed on a magnet- 
ic tape and will be placed on the EPA STO) 
data retrieval system in the future. Additional data 
for the above cities and data for other cities will be 
included in the form of addenda to this report. 
Although none are presently included, data col- 
lected as part of current EPA Section 208 
Areawide Waste Management studies are expected 
to augment the data base in the future. (Bell-Graf- 
Cornell) 
W79-05282 


2B. Precipitation 


RECORD WINTER STORMS IN ILLINOIS, 
1977-1978, 

Illinois State Water Survey, Urbana. 

S. A. Changnon, Jr., and D. Changnon. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-293 181, 
Price codes: AO3 in paper copy, AOI in microfiche. 
Report of Investigation 88, 1978. 26 p, 12 fig, 6 tab, 
6 ref. 


Descriptors: *Storms, *Winter, *Snow, *Illinois, 
*Central US, Snowfall, Snow cover, Ice, Bliz- 

zards, Winds, Damages, Hazards, Distribution pat- 
terns, Precipitation(Atmospheric), Effects, High- 
ways, Temperature, Air temperature, Climatology, 
Meteorology, *Winter storms, Severe winter 
storms, Snowstorms, Ice storms, Freezing rain. 


The Midwest, including Illinois, experienced in 
1977-1978 its most severe winter since weather 
records begain in the early 19th century. The 
major impact in Illinois came from a record-break- 
ing number of 18 severe winter storms. In a normal 
year, only 4 storms occur. The record winter 
began with three snowstorms in late November 
and ended with an extremely damaging ice storm 
in late March. Unusual snow patterns occurred 
with several storms, and they lasted in Illinois 
much longer than usual. Weather conditions (low 
pressure centers) poounans many of the storms 
were more often of Canadian origin than usual, and 
these lows had lower pressure and moved slower 
than normal, resulting in higher surface winds and 
longer lasting and hence more severe storms. Cold 
temperatures coupled with the frequent snow- 
storms resulted in record long-lasting snow cover 
with up to 120 days with 1 inch or more cover in 
northern Illinois and 90 days in southern Illinois. 
The storms led to deaths of 62 persons and injuries 
to more than 2,000. Utilities and communication 
systems suffered great losses due to damage to 
lines, poles, and towers. Transportation losses in- 
cluded damaged vehicles, delayed shipments, and 
great delays in bus and airline service; however, 
railroads benefited with increased usage, and heli- 
copters and snowmobiles proved valuable in 
rescue service. The local, state, and federal institu- 


tions were beset with enormous and costly prob- 
lems, including care of roads and lost ‘taxable 
income due to absenteeism. (Sims-ISWS) 
W79-05013 


THE DEVELOPMENT OF OVERLAND FLOW 
IN A TROPICAL RAINFOREST CA’ 
James Cook Univ. of North Queensland, Towns. 
ville (Australia). Dept. of Geology. 
For primary bibliographic entry see Field 2A. 
W79-05030 


SOME ASPECTS OF FLORIDA CONVECTIVE 
RAINFALL, 


ve Univ., Charlottesville. Dept. of Environ- 
mental Sciences. 
= L. Ulanski, and M. Garstang. 
ater Resources Research, Vol. 14, No. Be BAe. 

139. December 1978. 12 2 tab, 12 ref. 
03-3-022-98, 03-5-022-37, NSF ATM76-14918. 
: “Rainfall, *Convection, * 

Fronts(Atmospheric), Networks, 
Precipiiation(Atmoepherioy” Network 
Thunderstorms, *Convective rainfall, *Dense net- 
work, Intensity, Multishower days, Showers, Air- 
mass showers, Convective clouds. 


A dense network of rain gages in an area of 660 sq 
km in south Florida was operated for the summers 
of 1971 and 1973. More than 3 times as much rain 
fell in this network in the summer of 1973 as in 
1971. The two periods were examined in order to 
understand the controls in convective rainfall 
which produced such contrasting amounts. It was 
found that the total duration and intensity of rain 
was about the same in both years. Well-or; 
thunderstorms of large extent accounted for the 
bulk of the rainfall. These large storms occurred 
973 than in 1971. 


with a greater frequency in 
Days with le showers produced more rain thar 
multishower days. The critical variable in deter- 
mining convective rainfall amount is the size of the 
individual storm. These large storms appear to 
eliminate competition for the available moisture 
supply and are more efficient in converting that 
moisture to rainfall. (Roberts-ISWS) 

W79-05139 


CALCITE AS A SOURCE OF EXCESS CAL- 
CIUM IN RAINWATER, 

Tokyo Inst. of Tech. (Japan). Dept. of Environ- 
mental Chemistry. 

For primary bibliographic entry see Field 2K. 
W79-05262 


2C. Snow, Ice, and Frost 


RADAR ANISOTROPY OF SEA ICE DUE TO 
PREFERRED AZIMUTHAL ORIENTATION 
ae HORIZONTAL C AXES OF ICE CRYS- 
F. 


’ 
Army Terrestrial Sciences Center, Hanover, NH. 
Earth Sciences Branch. 
A. Kovacs, and R. M. Morey. 
Journal of Geophysical Research, Vol. 83, No. 
C12, p 6037-6046, December 20, 1978. 6 fig, 2 tab, 
36 ref. ONR NR 307-393,NOAA 01-5-022-1651. 


Descriptors: *Sea ice, *Radar, *Crystals, Aniso- 
tropy, Heterogeneity, Ice, Electrical properties, 
Currents(Water), Oceans, Cold regions, Arctic, 
Remote sensing, On-site investigations, Ice c axis. 


Results of impulse radar, ice crystal c axis, and 
subice current measurements on the fast ice near 
Narwhal Island, Alaska, were presented. The crys- 
tal structure of the ice was found to have a hori- 
zontal crystal c axis with a preferred azimuthal 
orientation. This orientation was found to align 
with the direction of the current at the icewater 
interface. Impulse radar reflection measurements 
revealed that the preferred orientation of the sea 
ice crystal structure behaved as a microwave po- 
larizer. It was observed that when the antenna E 
field was oriented parallel with the c axis of the 
crystal platelets, a strong reflection of the radar 





i 


A. Rango, J. F. Hannaford, R. L. Hall, M. 

Rosenzweig, and A. J. Brown. 

Journal of the Hydraulics Division, American So- 

pn reg se? 8 et 105, No. HY1, Pro- 
i p 53-66, January 1979. 5 fig, 

3 tab, 4 ref. NASA Nags 22987, 


Descriptors: *Aerial pee os * Aircraft, 
*California, Fi ote sensing, Runoff, 
Satellites(Artificial), Nioott i Snow, 


-term data on snow-covered area from air- 
craft and satellite observations were investigated 
for application to water-supply forecasting in Cali- 
fornia’s southern Sierra Nevada Mountains. These 
observations proved useful in reducing seasonal 
runoff forecast error on the Kern River watershed 
when incorporated into procedures to update 
water-supply forecasts as the melt season pro- 
gressed. Similar use of snow-covered area on the 
Kings River watershed produced results that were 
about equivalent to methods based solely on con- 
ventional data. Snow-covered area was most effec- 
pea hae oi magenta agin 
erratic precipitation or snowpack accumulation 
pattern, or both, not strongly related to elevation; 
and poor coverage by precipitation stations or 
snow courses restricted adequate indexing of 
water-supply conditions. When satellite data acqui- 
sition and delivery problems were resolved, the 


derived snow-cover information should ide a 
means for enhancing operational w fore- 
casts. (Roberts-ISWS) 

W79-05140 


MELTING OF A PRAIRIE SNOWPACK, 
Saskatchewan Univ., Saskatoon. Div. of Hydrol- 
ogy. 

R. J. Granger, and D. H. Male. 

Journal of Applied Meterology, Vol. 17, No. i 
1833-1842, December 1978. 13 fig, 2 tab, 22 


Descriptors: *Melting, *Snowpacks, *Snowmelt, 
*Canada, Grasslands, Snow cover, Energy budget, 
Energy transfer, On-site investigation, Instrumen- 
tation, On-site data collections, Data processing, 
Mathematical models, Temperature, Thawing, 
Runoff, Melt water, Prairie snowpacks. 


An energy budget approach was used to study the 
melt of a prairie snowpack. Air temperature, hu- 
midity, and wind speed were measured at 7 levels 
in the first 2 m above the snow surface. E - 
tion and melt were measured directly with a 
weighing lysimeter which enables all the terms of 
the energy budget to be determined independently. 
On the basis of results from 3 spring melt periods, 
the net radiation flux is shown to be the major 
source of energy for the melt periods, the net 
radiation flux is shown to be the major source of 
energy for the melt of a continuous snowcover. In 
the absence of local advection, the sensible heat 
flux is shown to be a function of the energy con- 
tent of the air mass and more closely related to the 
850 mb temperature than to temperatures near the 
snow surface. The latent heat flux responds to the 
radiation flux with daytime evaporation and night- 
time condensation; however, the net daily flux is 
usually evaporative. (Sims-ISWS) 
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THE APPLICABILITY OF DUAL 
SCANNING TO FREEZING SOILS AND THE 


PROBLEM 
gene Ya, (Ontario). Dept. of Land Resource 
Peo. ® H. Groenevelt, B. D. Kay, and J. G. 


Soil Science Society of American Journal, Vol. 42, 
i Ar} p 858-863, November-December 1978. 6 fig, 


: “Frozen soils, *Nuclear moisture 
meters, *Moisture content, Freezing, Instrumenta- 
tion, Moisture meters, Soils, Density, Stratification, 
Soil water, Gamma rays, Nuclear meters, Soil 
science, Dual gamma scanning. 
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in to solve the app’ <4 
equations and to to locate the i interface. (Sims ISWS) 
W79-05260 


A MODEL STUDY OF ST. MARYS RIVER ICE 
NAVIGATION, 

Acres International Ltd., Niagara Falls (Ontario). 
J. E. Cowley, J. W. Hayden, and W. W. Willis. 
Canadian Journal of Civil Engineering, Vol. 4, No. 
3, p 380-391, September 1977. 10 fig. 


rs: *Hydraulic models, *Model studies, 

a aa *Navigation, Winter, Lake Superior, 

Huron, Canada, Great Lakes, United States, 

Chenu Harbors, Ships, Simulation analysis, 
Temperature, Effects, Systems analysis. 


Ice conditions on the St. pia hamper 
winter navigation between perior and 
Lake Huron. Vessel movements in ass civer during 
a months lead to changes in the river ice 
gime and affect local ferry service across the 
ee. gh hydraulic scale aoda of a 7300-m length 
of the waterway extending downstream from the 
Soo Locks was used to compare alternatives for 
relieving these effects, Methods for representing 
ice behavior were a key element in the model 
roms An arrangement of ice booms with an open 
ss fh pat which does not impede navigation 
elo} and recommended on the basis of 
pa tests. That boom arrangement was installed 
at the end of 1975 and proved to be highly effec- 
tive under the ice conditions experienced in the 
1975-1976 and 1976-1977 winter seasons. (Bell- 
Graf--Cornell) 
W79-05278 


COMPUTER SIMULATION OF BUBBLER-IN- 
DUCED MELTING OF ICE COVERS USING 
EXPERIMENTAL HEAT TRANSFER  RE- 
SULTS, 

Northwestern Univ., Evanston, IL. Dept. of Me- 
chanical En, 

R. Keribar, R. S. Tankin, and G. D. Tan. 

Canadian Journal of Civil ineering, Vol. 5, No. 
3, p 362-366, September 1978. 4 fig, 1 tab, 9 ref. 


Descriptors: *Simulation analysis, *Ice cover, 
*Heat transfer coefficients, *Bubbler systems, 
*Melting, Computers, Winter, Water bodies, Deep 
water, Behavior, Performance, Temperature, 
Equations, Thickness, Prediction, Finite difference 


—, Weather data, Site characteristics, Sys- 
analysis. 


After a brief description of the physical phenom- 
enon i with Rat ee gp m of 
winter ice sheets over water bodies ry ‘Bubbler 
brag or Bab woody air injectors, nas of labo- 
its conducted to determine bub- 

bieniiduced he heat inte coefficients are reported. 
Implications and validity of results are discussed. 
As a second , a procedure for computer-simu- 
lating the behavior of an ice sheet whose thickness 
is controlled by a bubbler system operating inter- 
mittently over a long period of time is Soverged. 
The simulation uses experimentally determined 
bubbler heat transfer Mei es weather data, 
site characteristics, and desired performance as 
input data, and a “finite difference method to solve 
the Sasusate eck Seo easel the ice thickness and tem- 

le. Through an example simulation, 
paar ess of the procedure in predicting ice 
thickness and temperature profile histories and the 
effectiveness or suitability of a given bubbler 
system are demonstrated. (Bell-Graf--Cornell) 
W79-05279 


2D. Evaporation and Transpiration 


POSSIBLE 
TION AMONG SPECIES OF HARDWOOD 


TREES, 
Se ceenea Forest Experiment Station, Durham, 


For primary bibliographic entry see Field 2A. 
W79-05018 


RUNOFF CURVE NUMBERS WITH VARYING 
SITE MO 

Utah State Univ., Logan. Dept. of Forestry and 
Outdoor Recreation. 

R. H. Hawkins. 

Journal of the Irrigation and Drainage Division, 
American Society of Civil Engineers, Vol. 104, 
No. IR4, Proceedings Paper 14254, p 389-398, De- 
cember 1978. 5 fig, 3 tab, 4 ref, 2 append. 


Descriptors: *Soil moisture, *Runoff coefficient, 
*Antecedent moisture content, *Infiltration, Rain- 
fall, Evapotranspiration, Drainage, Runoff, Equa- 
tions, Mathematical studies, Storms, *Runoff curve 
numbers, Soil conservation service. 


Runoff curve numbers are used to estimate runoff 
from storm rainfall. These numbers are usually 
modified by handbook methods to account for the 
influence of watershed wetness. An alternate tech- 
as based on the Soil Conservation Service 
(SCS) rainfall runoff formula and conservation of 
mass, was developed. The methodology requires 
inputs of the interim evapotranspiration and drain- 
age, but it is not unreasonably sensitive to esti- 
mates. The relationships derived may be used, with 
judgment, as an alternate to handbook methods. 
(Singh-ISWS) 
W79-05023 


2E. Streamflow and Runoff 


WEAR OF UNSOUND PEBBLES IN RIVER 
HEADWATERS, 

Cornell Univ., Ithaca, NY. Dept. of Geological 
Sciences. 

For primary bibliographic entry see Field 2J. 
W79-05016 


RELATIONSHIP BETWEEN ALLUVIAL SOILS 
AND FLOODING IN THE PIEDMONT LOW- 
LAND OF SOUTHEASTERN PENNSYLVANIA, 
Pennsylvania Univ., Philadelphia. t. of Land- 
scape Architecture and Pennsylvania Univ., Phila- 
delphia. Regional Planning Div. 

H. Price, and A. Johnson. 

Water Resources Research, Vol. 14, No. 6, p 1189- 
1194, December 1978. 7 fig, 17 ref. 


WATER CYCLE—Field 2 
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Descriptors: *Floods, *Flood frequency, *Soils, 
*Alluvial channels, *Pennsylvania, Alluvium, Soil 
Flood forecasting, Flood recurrence inter- 
val Re Regression pags abr plain zoning, Flood 
Planning, ity, Data processing, 
Nnalytical vars. Mol Flood plain soils. 


Re of 50- and 100-year synthetic flood 
ony on widths of alluvial soils bordering the 
stream were computed with confidence intervals 
for data from streams in the Piedmont Lowland of 
southeastern Pennsylvania. These intervals were 
too wide to recommend use of alluvial soils in 
floodplain zoning in this gently rolling terrain. A 
rule of thumb of 2 1/2 times the alluvial soils width 
was srgpeeed for safe location of land uses for 
which flooding would be intolerable. Data for one 
of the minor soils indicated that some soils may 
deliivten Maid hateed orden Weteac than others, bes 
too few data were available for complete analysis. 
(Sims-ISWS) 
W79-05017 


TED STREAMFLOW RESPONSE TO 
ILE DIFFERENCES IN TRANSPIRA- 
TION AMONG SPECIES OF HARDWOOD 
TREES, 
a Forest Experiment Station, Durham, 


For primary bibliographic entry see Field 2A. 
W79-05018 


BEHAVIOUR OF A HYDRODYNAMIC FINITE 
ELEMENT MODEL, 


Waterloo Univ. (Ontario). Dept. of Civil Engineer- 


ing. 
For primary bibliographic entry see Field 8B. 
W79-05020 


RUNOFF CURVE NUMBERS WITH VARYING 
SITE MOISTURE, 

Utah State Univ., Logan. Dept. of Forestry and 
Outdoor Recreation. 

For primary bibliographic entry see Field 2D. 
W79-05023 


ESTIMATING DESIGN FLOWS FOR URBAN 
DRAINAGE, 

British Columbia, Vancouver. Dept. of Civil Engi- 
neering, 

S. O. Russell, B. F. I. Kenning, and G. J. Sunnell. 
Journal of the Hydraulics Division, American So- 
ciety of Civil Engineers, Vol. 105, No. HY1, Pro- 
ceedings Paper 14317, p 43-52, January 1979. 2 fig, 
1 tab, 14 ref, 1 append. 


Descriptors: *Drainage, *Model studies, *Canada, 
Hydraulic models, Peak discharge, Flow, Storm 
runoff, Storm water, Estimating, Urbanization, 
Urban drainage, *Peak runoff. 


As an area urbanizes, peak runoff tends to increase. 
But the effects of urbanization on storm flows can 
be offset by a policy of requiring detention storage. 
A new method for computing design flows and 
storage volumes was developed to prepare a 
master drainage plan for a municipality in Western 
The method involves use of a hydrologic 
model to analyze all the significant storms of 
record over the range of parameter values likely to 
apply in the area, a frequency analysis of the 
compound peaks, storage of the results in a large 
matrix in a computer, and subsequent interpolation 
of the stored data. By inputting estimated values of 
the parameters for any particular basin, the user 
can obtain peak flows for any desired return period 
and also the amount of detention storage required. 
Parameters can be specified either with single 
values or by ranges, taking into account parameter 
uncertainty. (Lee-ISWS) 
W79-05024 


SIZING OF RESERVOIRS FOR PERIODIC- 
STOCHASTIC INPUT PERIODIC 
OUTPUT, 


Engineering Consultants, Inc., Denver, CO. 
For primary bibliographic entry see Field 2H. 
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W79-05029 


THE DEVELOPMENT OF OVERLAND FLOW 
IN A TROPICAL RAINFOREST CATCHMENT, 
James Cook Univ. of North Queensland, Towns- 
ville (Australia). Dept. of Geology. 

For primary bibliographic entry see Field 2A. 
W79-05030 


DIGITAL SIMULATION OF SNOWMELT 
RUNOFF, 


Leas Univ. System, Reno. Water Resources 


R. G. Merritt. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-293 252, 
Price codes: A06 in paper copy, AO01 in microfiche. 
Publication No 41055, April 1978. 107 P. 20 fig. 2 
i 20 ref. OWRT A-076-NEV(1). 14- 1- 


Descriptors: *Snowmelt, Dewpoint temperature, 
Computer programs, Runoff, Simulation. 


A computer program was developed for snowmelt 
runoff simulation. The pro os utilized the physi- 
cal equations presented in SNOW HYDROLOGY 
(Corps of Engineers, U.S. Army, 1956) describing 
heat budget components iavol ved in snowmelt. 
The model requires initial snow depth and water 
equivalent estimates, along with continuous air 
temperature, dewpoint temperature, wind speed 
ahd shortwave and longwave radiation readings as 
input. If radiation observations are unavailable, the 
model will estimate missing components. Results 
show that an improved meteorologic data base is 
required to - acceptable snowmelt runoff simu- 
lation with the model. (Smith-Nevada) 
W79-05091 


National Oceanic and Atmospheric Administra- 
tion, Ann Arbor, MI. Great Lakes Environmental 
Research Lab. 

G. L. Bell. 

NOAA Technical Memorandum ERL GLERL- 
22, October 1978. 85 p, 55 fig, 8 tab, 19 ref. Also as 
Great Lakes Environmental Research Laboratory 
Contribution No. 163. 


Descriptors: *Rivers, *Lakes, *Sediments, Water 
pollution, Streamflow, Suspended solids, Dredg- 
ing, Water pollution sources, Lake Ontario, Near- 
shore environment. 


Ion and suspended material concentrations were 
relatively high in the Oswego River as compared 
to Lake Ontario background levels and generally 
decreased rapidly through Oswego Harbor. There 
were indications of loading of nutrients, chloride, 
chemical oxygen demand, and volatiles other than 
from the river. However, oxygen depletion was 
not a problem in any area. Transmissometer pro- 
files were used to supplement the chemical and 
temperature data. They conventionally detail the 
plume structure. Plume configurations varied in 
response to stream flow, prevailing longshore cur- 
rents, and current variations related to changes in 
wind direction and velocity. Suspended materials 
varied with river flow. During low flow periods 
these materials are deposited in the harbor on 
either side of the channel and in the plume area 
adjacent to the harbor. Dredging operations resu- 
— some materials, which are then redistributed. 
edged spoil deposited offshore produces an ad- 
ditional impact on the deeper portion of the lake. 
The combined effects of longshore and wave gen- 
erated currents tend to keep the materials moving. 
Movement of fine particulates over a thermocline 
surface provides a mechanism by which these ma- 
terials are kept in suspension and widely distribut- 
ed. (NOAA) 
W79-05118 


FLOW RESISTANCE OF LARGE-SCALE 
ROUGHNESS, 


Colorado State Univ., Fort Collins. Dept. of Civil 


eering. 

J. C. Bathurst. 

Journal of the Hydraulics Roe American So- 

ciety of Civil ol. 104, No. HY12, 
December 


eers, Vi 
Proceedings Paper 14239, p 1587-1603, 
1978. 8 fig, 3 tab, 21 ref, 2 append. 


*Roi ydraulic), Hydraulics, Resistance, 
iments, Velocity, Riv Drag, 

bd |, *River Ti ), Boundary shear, 

Velocity distribution. 


A theory of the resistance to flow in rivers with 
large-scale roughness was developed, and a resis- 
tance equation was constructed using ne cae pak 


u River Tees, 
bgp de that, i ig: eel da with greg aig of 


relative roughness, resistance to flow 
mainly on the size, shape, and ‘ine Sans 
fg of the boundary roughness elements. Chan- 
nel eromenry is important only in its effect on the 
drag of the elements. This theory was illustrated 
using data from field sites at which roughness 
shape and size distribution were similar and 

ness spacing could be directly related to relative 
roughness. In the resistance equation (which is 
specific to the field sites), the resistance coefficient 
varies with just relative roughness and a parameter 
of channel geometry. (Lee-ISWS) 

W79-05141 


EXPECTED C MAXIMUM DEFI- 
CIT FOR PERIODI 


(C-STOCHASTIC RESER- 
VOIR INFLOWS IN CASE OF PARTIAL FLOW 
REGULATION, 
Engineering Consultants, Inc., Denver, CO. 
For primary bibliographic entry see Field 2H. 
W79-05145 


University of the Witwatersrand, Johannesburg 
(South Africa). Hydrological Research Unit. 

W. V. Pitman. 

Journal of Hydrology, Vol. 39, No. 3/4, p. 227- 
237, December 1978. 10 fig, 4 ref. 


Si *Model studies, *Streamflow, *Land 

Rainfall-runoff relationships, 
Watersheds(Basins), Hydrology, Effects, Forests, 
Upstream, Analysis, Equations, Rainfall-runoff 
models, Non-stationary processes. 


Most streamflow records are affected to some 
degree by changes in man’s activities in the catch- 
ment. Records displaying trends must be rendered 
stationary before being subjected to further analy- 
sis. With the aid of rainfall-runoff models, not only 
can non-stationarity be detected, but the cause can 
be identified and ae tified. Moreover, the effects 
on streamflow of er changes of the type iden- 
tified can be predicted. The influence of upstream 
afforestation on streamflow was illustrated by 
worked examples. (Lee-ISWS) 

W79-05147 


EVALUATION AND DESIGN OF A STREAM- 
FLOW-DATA NETWORK IN WASHINGTON, 
Geological Survey, Reston, VA. Water Resources 
Div., and Geological Survey, Tacoma, WA. Water 
Resources Div. 

For primary bibliographic entry see Field 7A. 
W79-05159 


7-DAY LOW FLOWS AND FLOW DURATION 

OF ALABAMA STREAMS THROUGH 1973, 

Geological Survey, Jacksonville, FL. Water Re- 

sources Div. 

E. C. Hayes. 

Alabama Geological Survey Division of Water 

Oa aaa 113, 1978. 163 p, 1 fig, 2 plates, 
tab, 9 ref. 


Descriptors: *Low flow, *Data collections, *Ala- 
bama, *Streams, *Average flow, Flow duration, 





INTERACTING EFFECTS OF MINIMUM 

FLOW AND FLUCTUATING SHORELINES ON 

BENTHIC STREAM 

Idaho Univ., Moscow. aie te 

M. A. Brusven, and E. 

Available from the National Technical Information 
VA 22161 as PB-293 358, 

Price codes: AOS in paper copy, AO! in microfiche. 

Idaho Water Resources Research Institute, Univer- 


of Idaho, ‘Research Technica i 
Ry 26 fig, 10 tab, a 86 ret 


aa, bs 1978. 78 p, 


IDA(1), 14"34-0001-8014. 


: *Minimum flows, *Benthic habitat, 
Water he ominttin 0 Hydroelectric 
ver, 
powerplants, Fluctuating flows. 


oe 


curred between intensive grenade rp te 4 
below the influence of Dworshak Dam, evidence 
does not indicate these shifts are attributable to 


tion of Lower Granite reservoir has resulted in 
insect community shifts from a riverine to a lenthic 
community. 
W79-05233 


MIXING OF POWER-PLANT HEATED EF- 
FLUENTS WITH THE MISSOURI RIVER, 
fom, Siniv. Iowa City. Inst. of Hydraulic Re- 


For primary bibliographic entry see Field 5B. 
W79-05245 


FLOOD HAZARD ANALYSES: LITTLE CA- 
TOCTIN CREEK AND TRIBUTARIES, FRED- 
ERICK COUNTY, MARYLAND. 

Soil Conservation Service, College Park, MD. 
January 1978. 19 p, 5 fig, 3 tab, 10 ref, 8 append. 


paige gh *Flood plain zoning, *Flood frequen- 
Ss wage yom ‘Sauk Hydrelony Te 
graphy, types, Snowmelt, Hydrology, Tri- 
butaries, Streams. *Little Catoctin Creek 
Flood hazard maps, *Frederick County 
Flood flood plain management. 


This report contained flood hazard information for 
the Little Catoctin Creek, a southwestern stream 
which empties directly into the Potomac River. 
The watershed lies within the Blue Ridge ph 

graphic province. The soils have moderate infiltra- 
tion rates and runoff potentials during a flood 
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A SIMPLE VERSION OF GUMBEL’S 
METHOD FOR FLOOD ESTIMATION, 

Mosul Univ. (Iraq). Dept. of Civil Engineering. 
G. Al-Mashidani, B. B. L. Pande, and M. F. 


I ical Sciences Bulletin, Vol. 23, No. 3, p 
373-380, 1978. 2 fig, 4 tab, 7 ref. 


Descriptors: *Floods, *Flood forecasting, *Statisti- 

cal methods, Statistical models, Mathematical 

Docker getW ates), Runoff, Analytical techniq 
unoff, 

Byarclogy: Foreign vt Stags Foreign research, 


period flood without recourse to looking at a table 
and working out the value of the coefficient of 
variation of the given data. The results obtained by 
obtained from using original 

and those from Powell’s modification of Gumbel’s 
method. (Sims-ISWS) 

W79-05256 


INFLUENCE OF ROW SPACING OF GRAIN 
SORGHUM ON GROUND COVER, RUNOFF, 
AND EROSION, 

Science and Education Administration, Temple, 
TX. Grassland, Soil and Water Research Lab. 
For primary bibliographic entry see Field 3F. 
W79-05258 


2F. Groundwater 


THE SEYMOUR AQUIFER GROUND-WATER 
QUALITY AND AVAILABILITY IN HASKELL 
AND KNOX COUNTIES, TEXAS, VOLUME I. 
Texas Dept. of Water Resources, Austin. 
rt 226, December 1978. 73 p, 56 fig, 10 tab, 80 
, | append. 


Descriptors: *Aquifers, *Groundwater resources, 
*Data collections, *Texas, *Water quality, 
Groundwater availability, Pumping, Specific ca- 
pacity, Transmissivity, of saturation, 
Groundwater movement, Water level fluctuations, 
Nitrates, Dissolved solids, Sulfates, Chlorides, 
Hardness(Water), Water pollution sources, Oil 
wells, Water wells, Oil wastes, Hydro; 


logy, 
*Haskell County(TX), *Knox Count: , *Sey- 
mour aquifer, Saturated thickness. 
This two volume report described the. ground- 


water resources of the Seymour aquifer in ell 
and Knox Counties, Texas. Emphasis was on water 
quality, but important availability information was 
included. The primary objective of the investiga- 
tion was to gain a comprehensive understandin 

of: (1) the water quality in the Seymour aquifer; O 
the pe. present, and potential sources of pollution 
to aquifer due primarily to mi ized water; 
and, (3) the future bard and availability of water 
from the aquifer. Volume I contained text and 
related illustrations and tables describing the qual- 


ity and quantity of the groundwater resources of 
the Seymour aquifer. It included an explanation of 
the geology as related to the occurrence of 
undwater, the groundwater conditions in the 
Seaner. groundwater in other formations, and 
pollution in the Seymour. Provided was informa- 
tion intended to aid in ining maximum benefits 
from the Seymour aquifer and to assist regulatory 
pace in protecting the aquifer from pollution. 
olume II contained su; basic data consist- 

ing of maps and tables. ifer is the 
ly source of moderate-to-large supplies of fresh 
— ithi ; lo ap fresh 
exist from deeper formations. aquifer 
waders 274,500 acres and furnishes water to over 
2,000 irrigation wells. Municipal, domestic, and 


stock supplies are also dependent on the Seymour. 
(See also W79-05015) (Humphreys-ISWS) 
W79-05014 


THE SEYMOUR AQUIFER GROUND-WATER 
QUALITY AND AVAILABILITY IN HASKELL 
AND KNOX COUNTIES, TEXAS, VOLUME II. 
Texas Dept. of Water Resources, Austin. . 

For primary bibliographic entry see Field 7C. 
W79-05015 


DISTRIBUTED SOURCES FOR UNCONFINED 
GROUNDWATER FLOW IN A HALF-SPACE, 
Minnesota Univ., Minneapolis. Dept. of Civil and 
Mineral Engineering. 

O. D. L. Strack. 

Journal of Hydrology, Vol. 39, No. 3/4, p 239-253, 
December 1978. 7 fig, 10 ref, 1 append. 


Descriptors: *Aquifers, *Groundwater movement, 
*Mathematical models, *Equations, Water table 
aquifers, Drains, i maieeroer Theoretical analy- 
sis, Water table, Saturated flow, Model studies, 
Conformal mapping, Boundary integrals. 


The exact solution to a problem of unconfined 
saturated flow of groundwater in a semi-infinite 
homogeneous and isotropic permeable medium 
was presented. The inflow and outflow occur 
along an arbitrary number of segments of the 
phreatic surface. The inflow and outflow rates are 
constant along each segment, but the rates may 
vary from segment to segment. The solution was 
determined by conformal mapping techniques ap- 
plying boundary integrals. (Visocky-ISWS) 
W79-05025 


A NON-LINEAR OPTIMIZATION METHOD 
FOR THE ESTIMATION OF AQUIFER PA- 


RAMETERS, 

Institute of Hydrology, Wallingford (England). 

P. J. Smith, and B. S. Piper. 

Journal of Hydrology, Vol. 39, No. 3/4, p 255-272, 
December 1978. 5 fig, 3 tab, 17 ref. 


Descriptors: *Aquifers, *Transmissivity, *Storage 
coefficient, *Model studies, Mathematical mode 

Algorithms, Equations, Recharge, Natural re- 
charge, Groundwater, Groundwater movement, 


Storage, Water levels, Hydrology, ‘Iran, 
*Tehran(Iran). 
An algorithm for the estimation of the aquifer 


saimye tea of transmissivity and storage coefficient 
rom historic water level and recharge data was 
presented. The estimated parameters can be used 
to develop a transient groundwater model. The 
estimation of these parameters is in two parts. The 
transmissivities are estimated initially for periods of 
balanced recharge using the steady-flow equations. 
Using these transmissivities, the storage coeffi- 
cients are estimated from the transient-flow equa- 
tions. No additional simplifications (such as poly- 
nomial surface representation of transmissivity) are 
required, thereby aiding the hydrogeological inter- 
pretation of the results. The finite-difference 
method of successive over-relaxation was used for 
the numerical solution of the steady- and transient- 
flow equations. For the estimation of both trans- 
missivity and storage coefficient, a hybrid non- 
linear optimization method was used to minimize 
the difference between the observed water levels 
and those predicted from the flow equations. The 
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algorithm was applied to the calibration of an 
aquifer model for the Tehran region of Iran. The 
results showed that the mean error was reduced by 
a factor of 3 with r to the initial parameter 
estimates. (Sims-ISWS 

W79-05026 


RADIAL DISPERSION TO AN ABSTRACTION 
Birmingham Univ. (England). Dept. of Civil Engi- 


A.N. §. ALNiami, and K. R. Rushton. 
Journal of Hydrology, Vol. 39, No. 3/4, p 287-300, 
December 1978. 7 fig, 4 tab, 7 ref, 1 append. 


Descriptors: *Dispersion, *Groundwater, *Pollut- 
ants, *Water wells, *Model studies, Mathematical 
models, Equations, Numerical analysis, Ground- 
water movement, Flow, Aquifers, Wells, Water 
pollution, Hydrology. 


Analytical expressions were derived for the radial 
dispersion through an aquifer towards an abstrac- 
tion well. Since the problem was a finite system 
involving two bo conditions, analytical ex- 
pressions could be obtained only for certain specif- 
ic non-dimensional discharge rates. These expres- 
sions were evaluated numerically for a wide range 
pi a a meng gaan har ay Rake ap erin 
as families of curves. A particular example showed 
that if the distance between the abstraction well 
and the source of contamination exceeds a critical 
distance, then contamination of the well is unlikely 
to occur. (Sims-ISWS) 

W79-05027 


FINITE-DIFFERENCE SOLUTIONS FOR ONE- 
DIMENSIONAL DISPERSION USING AN IM- 
PROVED MESH DESIGN, 

Birmingham Uni. (England). Dept. of Civil Engi- 


neering. 

A. N. S. Al-Niami, and K. R. Rushton. 

Journal of rm py 3g Vol. 39, No. 3/4, p 301-310, 
December 1978. 6 fig, 2 tab, 11 ref. 


Descriptors: *Dispersion, *Groundwater, *Porous 
media, *Model studies, Mathematical models, 
Equations, Numerical analysis, Analytical tech- 
niques, Groundwater movement, Aquifers, Pollut- 
ants, Water pollution, Hydrology. 


Two new finite-difference methods were ies wen 
for analyzing one-dimensional dispersion problems 
in porous media. The essential feature of these 
methods is that the grid points are positioned in the 
regions of rapid change in concentration. Problems 
were analyzed with both constant and variable 
velocity and dispersion coefficients. (Sims-ISWS) 
W79-0502 


HYDROGEOLOGY OF BERMUDA--SIGNIFI- 
CANCE OF AN ACROSS-THE-ISLAND VARI- 
ATION IN PERMEABILITY, 

Washington State Univ., Pullman. Dept. of Geolo- 


gy. 
For primary bibliographic entry see Field 2L. 
W79-05031 


GROUND-WATER POLLUTION--A LIMITED 
PROBLEM, 

Dunn Geoscience Corp., Latham, NY. 

For primary bibliographic entry see Field 5B. 
W79-05122 


GROUND-WATER QUALITY STANDARDS--A 
NEUTRAL 


VIEW, 
Michigan Dept. of Public Health, Lansing. 
For primary bibliographic entry see Field 5B. 
W79-05123 


GROUND-WATER QUALITY STANDARDS-- 
RELEVANT, 


Environmental Protection Agency, Washington, 
DC. Office of Drinking Water. 

For primary bibliographic entry see Field SB. 
W79-05124 








Field 2—WATER CYCLE 


Group 2F—Groundwater 
GROUND-WATER QUALITY STANDARDS- 
IRRELEVANT, 


For fora? bibliographic entry see Field 5B. 
W79-05125 


LAND APPLICATION OF WASTE--AN ACCI- 
DENT WAITING TO HAPPEN, 

Pirnie (Malcolm) Inc., Silver Spring, MD. 

For primary bibliographic entry see Field 5B. 
W79-05126 


FEDERAL GROUND-WATER PROTEC- 
TION PROGRAM--A REVIEW, 

Environmental Protection Agency, Washington, 
DC. Office of Water. 

For primary bibliographic entry see Field 5G. 
W79-05127 


THE FEDERAL GROUND-WATER PROTEC- 
TION PROGRAM--TODAY’S HOPE, 
Environmental Protection Agency, Dallas, TX. 
For primary bibliographic entry see Field 5G. 
W79-05128 


THE FEDERAL GROUND-WATER PROTEC- 
TION PROGRAM--TOMORROW’S UNDOING, 
Wehran Engineering Corp., Middletown, NY. 

For primary bibliographic entry see Field 5G. 
W79-05129 


STATE GROUND-WATER PROTECTION PRO- 
GRAMS--A NATIONAL SUMMARY, 
Environmental Protection Agency, Chicago, IL. 
Region V. 


For primary bibliographic entry see Field 5G. 
W79-05130 


STATE GROUND-WATER PROTECTION PRO- 
GRAMS--INADEQUATE, 

Virginia State Water Control Board, Roanoke. 
West Central Regional Office. 

For primary bibliographic entry see Field 5G. 
W79-05131 


STATE GROUND-WATER PROTECTION PRO- 
GRAMS--ADEQUATE, 

Minnesota Dept. of Health, Minneapolis. 

For primary bibliographic entry see Field 5G. 
W79-05 132 


AN EXAMPLE OF THE USE OF FACTOR 
ANALYSIS AND CLUSTER ANALYSIS IN 
Cepowste CHEMISTRY INTERPRETA- 
Birmingham Univ. (England). Dept. of Geological 
Sciences. 

R. P. Ashley, and J. W. Lloyd 

Journal of Hydrology, Vol. 9, No. 3/4, p 355-364, 
December 1978. 5 fig, 12 ref. 


Descriptors: *Groundwater, *Water chemistry, 
*Analytical techniques, Statistics, Dissolved solids, 
Hardness(Water), Iron, Silica, Hydrogen ion con- 
centration, Ions, Chemicals, Water quality, Hydro- 
geology, Chemistry, *Factor ysis, *Cluster 
analysis. 


Factor analysis and cluster analysis, as applied to 
two widely differing sets of groundwater hydro- 
chemical data, appear to be moderately successful 
as statistical tools for revealing hydrochemical and 
hydrogeological features, including patterns of 
groundwater flow. They possess advantages over 
the traditional graphical methods of solving similar 
problems, principally in their systematic nature, 
and they can generate inter-parameter relationships 
that may be overlooked in the less sophisticated 
traditional methods. Their disadvantages are that 
they are easily prone to misuse and misinterpreta- 
tion due to their complexity. Further, there is a 
need for the user to have adequate statistical 
knowledge. (Sims-ISWS) 

W79-05143 


PATER LEVELS IN NEBRASKA, 


Geological s Survey, Lincoln, NE. Water Resources 
Div.; and Nebraska Univ., Lincoln. Conservation 


Descriptors: *Groundwater resources, *Water 

wells, *Water levels, rar level ee ag, 
*Nebraska, Observation wells, Hydrographs, W. 

data, Aquifer characteristics, Hydrologic data. 


This report summarizes the 1977 rene 
changes in Nebraska on a pga nc a= pay f 
major areas where hanges from 
mated predevelopment level ge occurred. It 
describes the availability of data on water levels, 
provides information on changes in the water-level 
measurement program during the year, and sum- 
ee ee 0 ee es eee 
Changes in water levels are illustrated by hydro- 
graphs of 66 continuous-record wells for the 
period of record. (Woodard-USGS) 

W79-05150 





SUMMARY APPRAISALS OF THE NATION’S 
GROUND-WATER RESOURCES--ALASKA, 
petra Survey, Anchorage, AL. Water Re- 
sources Di 

Cc. py and G. S. Anderson. 

Available from Supt. of Documents, GPO, Wash- 
ington, DC 20402, Price, $1.60. Geological Survey 
Professional Paper 813-P, 1978. 28 p, 13 fig, 4 tab, 
77 ref. 


Descriptors: *Groundwater resources, *Alaska, 
*Groundwater availability, Aquifers, Water yield, 
Groundwater recharge, Surface-groundwater rela- 
tionships, Hydrogeology, Water supply, Perma- 
frost, Water geitice sources, Saline water intru- 
sion, Coasts, Water quality, Evaluation. 


Ground water is a large but virtually unexplored 
and undeveloped resource in Alaska. Perennially 
frozen ground (permafrost) influences the occur- 
rence, movement and availability of ground water 
except in the southern and southeastern coastal 
areas of the State. The most extensive aquifers 
occur in alluvium of major river valleys such as 
the Yukon, Tanana, Kuskokwim and Susitna. 
Large amounts of ground water are also stored in 
glacial outwash aquifers in coastal basin and valley 
d its at Anchorage, Kenai and Juneau. Individ- 

wells yielding more than 1,000 gallons per 
minute have been developed in the Tanana River 
Valley, Cook Inlet lowland, and the coastal valle’ aH 
at Seward and Juneau. Comparable yields sho 
be possible in other areas that have similar geohy- 
drologic environments. Both recharge and dis- 
one e of the large alluvial aquifers are concentrat- 

ong stream channels. It is estimated that 25 
pote of the total volume of streamflow in 
Alaska (exclusive of coastal areas) is contributed 
by oa water discharge. (Woodard-USGS) 
W79-051 


SUMMARY APPRAISALS OF THE NATION’S 

GROUND-WATER RESOURCES--SOUTH AT- 

LANTIC-GULF REGION, 

Geological Survey, Phoenix, AZ. Water Re- 

sources Div.; Geological Survey, Jackson, MS. 

Water Resources Div.; and Geological Survey, 

Charleston, WV. Water Resources Div. 

D. J. Cederstrom, E. H. Boswell, and G. R. 

Tarver. 

Available from Supt. of Documents, GPO, Wash- 

ington, DC 20402, Price, $1.80. Geological Survey 

Pa pica Paper 813-0, 1979. 35 p, 1979. 4 tab, 
ref. 


Descriptors: *Groundwater resources, *Ground- 
water availability, *Water quality, *Regional anal- 
ysis, Water demand, Water supply, Water utiliza- 
tion, Aquifer characteristics, Conjunctive use, 
Evaluation, Alabama, Florida, Georgia, North 
Carolina, South Carolina, Virginia, *South Atlan- 
tic-Gulf Region. 





ground-water resources of a sustained 
yield of 286,000 (gal/ About 10 percent of 
Ss ph or gett ‘project 


Descriptors: *Hydro; Oth ing data, 
*Test wells, *Water quality, Aquifer 
characteristics, Oil = s, Geologie formations, 


ater analysis, Chemical 
a Toaperstte Posmdimmc vel Mati 
lorado, *Piceance basin, Rio 


County. 
Twenty-four test holes were drilled in Pi- 


1,600 feet squared per day and the storage coeffi- 
cient at two sites ranged from 0.0004 to 0.00016. 
Depths to the static water level ranged from 30 to 
695 feet. Water levels were measured in each test 
well, and potentiometric maps constructed 
these measurements are ont in 
compadas tant tans: Welk aploies jukas voice 
composite- ater 
Grilling indicate that, except for water from the 
Uinta Formation, the water, in Piceance basin is 
generally not suited for domestic water supply due 
to the presence of excessive amounts of certain 
trace constituents, notably fluoride. The average 
concentration of dissolved solids, based on om 
from the test holes, was 909 milligrams 
(mg/1.) for the Uinta Formation, 828 a 28 mg/L forthe aa 
per part of the bor wien Creek Mem 
ed River Formation, and 3,460 mg/L ase = 
lower ory the Parachute Cin Member. (Woo- 
W79-05164 
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2G. Water In Soils 


THE DEVELOPMENT OF OVERLAND FLOW 
IN A TROPICAL RAINFOREST pork ng wet 
James Cook Univ. of North 

ville (Australia). Dept. of Geology. 

For primary bibliographic entry see Field 2A. 
W79-05030 





= 


® 
ey 


+H 


u 


8 
E 


UHL 


Gh 


— 


a5 B@88 Sos 
innit 


z 


Fo P88 Fee 
seerieeee 


2! 
8 


) FLOW 


Towns- 





MODELING THE SUBSIDENCE OF EVER- 
GLADES ORGANIC SOIL, 
Research and Education Center, Belle 


FL. 
apres SeleaNAAd. Wy fqnee, and DT. 


Transactions of the American Society of icul- 
tural i Vol. 21, No. 6, p 1151-1156, No- 
vember- 1978. 3 fig, 3 tab, 12 ref. 
: “Subsidence, * subsidence, 
Fre *Florida, *Model Mathematical 
Organic soils, Farm ment, Water 
way Vv le crops, Soils, 
water, production, Soil science, 
Sosccher, Everglades organic soils. 


A model related to the subsidence of histosols was 


src were obtained by using the multiple regres 
ysis technique. The results of the mesa 
ee release eaten, Are, coon of the. me 
types showed that if the water tables were 
cat crop types showed that if the water tables wee 
(vain yowrPad inna adhaar dt peeled. hr] 
truck crops. The model can be applied 
ethene Ml gerne ade 
prediction, and and crop selection. (Sims-ISWS) 


DRAINAGE IN A NATURAL LAYERED PRO- 
FILE BY FINITE ELEMENT ANALYSIS, 
Idaho Univ., Moscow. Dept. of Agricultural Engi- 


Ip ¢ 

M. J. Khanjani, and G. L. Bloomsburg. 

Paper No. nee Presented at the 1978 Summer 

Meeting of the American Society of Agricultural 

gp aes June 27-30, 1978, Logan, Utah, 18 p. 8 
1 tab, 5 ref. ASAE, St. Joseph Michigan. 


: *Drainage, Finite element analysis, 
Computer programs, Subsurface drains, Water 
table, Porosity, Hydraulic conductivity, Soil prop- 
erties, *Soil profiles, Pore pressure. 


An agricultural soil profile consisting of four dif- 
ferent soil types is modeled by means of a finite 
element computer program. The results are in the 
form of a curve for water table height at midpoint 
between drains versus dimensionless function of 
time. Composite values for soil properties (appar- 
ent, conductivity, displacement head, and drainage 
porosity) are calculated, and the result from run- 
ning a one layer composite profile are compared to 
results from an actual profile. The effect of drain 
distance above the im eepecmasele layer is also inves- 
tigated. The yg nt orchheimer assumptions are 
not used in this analysis and unsaturated flow 
above the water table is considered. (Skogerboe- 


SUBSURFACE DRAINAGE OF AN ALLUVIAL 
CLAY SOIL FOR SOYBEANS, 

Science and Education Administration, 
Rouge, LA. 

For primary bibliographic entry see Field 4B. 
W79-05053 


Baton 


INFLUENCE OF SOIL AIR AND DRAINAGE 

ON INFILTRATION, 

Eensoyivenie State Univ., University Park. Dept. 
of Agricultural rin, 


Engineering. 
A. R. Jarrett, J. R. Hoover, and C. L. Davis. 
Paper No 78-2039, Presented at the 1978 Summer 
Mesut dame BSG rk tap OR 
une 27-30, , . » Op 
fig, 22 ref ASAE, St. Joseph, Michigan 


Descriptors: *Infiltration, Infiltration rates, Drain- 
age, Subsurface drainage, Rainfall, Runoff, Subsur- 
face drains, Surface runoff, Laboratory tests. 


The effect of soil air entrapment got subsurface 
drainage in a sand were evaluated. During rainfall, 
the entrapped soil air pressure stopped the infiltra- 
tion process converting all precipitation to runoff 
except when the entrapped air was permitted to 


vent via the subsurface drain, at which time infil- 
tration and subsurface drai started and runoff 
ceased. (Skogerboe-Colorado State) 

W79-05054 


FINITE ELEMENT METHOD OF 
INFILTRATION, 


Pennsylvania State Univ., University Park. Dept. 
of Agricultural Engineering. 


R. Pall, A. R. Jarrett, and C. T. Morrow. 
Paper No. 78-2068, Presented at the _— Summer 
Meeting of the American Society of 
Engineers, June 27-30, 1978, Logan, U' 
fig, 12 ref. ASAE, St. Joseph, Michigan. 


Descriptors: Infiltration, *Infiltration rates, *Soil 
water movement, Numerical analysis, Finite ele- 
ment analysis, Darcy’s law, Diffusivity, Computer 


tural 
10 p, 14 


A numerical solution of one dimensional infiltra- 
tion was developed from basic principles of flow 
and energy conservation using finite it tech- 


nique. An tial relationship between hy- 
draulic diffusivity and volumetric moisture content 
was used for diffusivity calculations. Solutions ob- 


tained for horizontal moisture distribution gave - 
excellent agreement with exact solution of 

al. (1962) and numerical solutions of Philip (1955) 
and Hanks and Bowers (1962). (Skogerboe-Colora- 


PREDICTING DISPERSION 
IN SOILS, 

Florida Univ., Gainesville. 

A. G. Smajstrla, D. L. Reddell, and P. L. Barnes. 
Paper No. 78-2074, Presented at the 1978 a ome 
Meeting of the American Society of A; 
Engineers, June 27-30, i078 Lope Loge, Us Uiah top. 1 6 p. 16 
fig, 18 ref, ASAE, St. Joseph, Mic 


Descriptors: *Dispersion, Soil physics, Numerical 
aaa *Soil water movement, Capillary water, 
Diffusion, Simulation analysis, Model studies, 
Computer models. 


COEFFICIENTS 


A numerical model was developed to predict the 
magnitudes of dispersion ts as functions 
of soil poms and ee ores and solu- 
tion velocities. A ca le model was used, 
and the bundle oe oe properties were deter- 
mined from the hydraulic conductivity function. 
Interaction between bundles was described as a 
diffusion-controlled process. The model generated 
breakthrough curves from simulated steady flow 
displacement of one soil solution with a second 
one. From the breakthrough curves, di ion 
coefficients were calculated. The breakthrough 
curves and dispersion coefficients were compared 
with those measured in the laboratory with good 
agreement for unsaturated flow conditions and for 
saturated flow at low velocities. Agreement during 
saturated flow at large velocities was only obtained 
when a matching factor was used to describe 
mixing between capillary bundles. (Skogerboe- 
Colorado State) 

W79-05067 


See te MOVEMENT IN AG- 
(CULTURAL WATERSHEDS, 


Florida Univ., Gainesville. Dept. of Agricultural 
Engineering. 

K. L. Campbell, and G. Sinai. 

Paper No. 78-2071, a at the 1978 Summer 
Meeting of the American Society of Agricultural 
Engineers, June 27-30, 1978, Logan, Utah, 15 p, 1 
fig, 22 ref. ASAE, St. Joseph, Michigan. 


Descriptors: *Nitrogen, Water quality, Model 
studies, Simulation analysis, Pollutants, Pollution 
abatement, *Agricultural watersheds, Hydrology, 
Nutrient removal. 


Techniques were developed to simulate nitro - 
movement through agricultural watersheds. 

USDAHL-74 (U; DA“ARS Tech. Bul. No. 1518) 
model of watershed hydrology was used to pro- 
vide the hydrologic information required to model 


WATER CYCLE—Field 2 
Water In Soils—Group 2G 


nitrogen movement. The ACTMO (agricultural 
chemical transport model, USDA, ARS-H-3) ni- 
trate model was used as a framework for the 
nitrogen model. mpgoriens components to be 
added to the ACTMO model are discussed. (Sko- 
gerboe-Colorado State) 

W79-05069 


VARIABILITY OF SOIL WATER RETENTION 
CURVES AND PREDICTED HYDRAULIC 
CONDUCTIVITIES ON A SMALL PLOT, 
Department of Agriculture, Swift Current (Sas- 
katchewan). Research Station. 

D. R. Cameron. 

Soil Science, Vol. 126, No. 6, p 364-371, December 
1978. 3 fig, 4 tab, 19 ref. 


Descriptors: *Hydraulic conductivity, *Soil hg == 
*Retention, Moisture tension, Curves, a tera 
fa properties, Bulk density, Depth, Drying, 


texture, Soil water movemeni, Clay loam so’ 


Soil water retention curves were measured on 
cores taken from five sites at six depths in a Bains- 
ville clay loam soil. There were differences in both 
the shape and magnitude of the average moisture 
characteristic curves from one location to another 
in the 225 y | m plot. Coefficients of variation 

ranged from 4.2 to 13% in the surface layers and 
from 2.4 to 6.5% in the deeper layers. There were 
no consistent trends in variability with respect to 
tensions from 0 to -500 cm H20. Predicted and 
measured hydraulic conductivity functions were 
variable, often showing a 100-fold difference at a 
given water content. The measured K functions 
were steeper than those predicted, and the match 
between them was considered reasonable only at 
the lower water contents. (Visocky-ISWS) 
W79-05136 


DRAINAGE RATES AND WATER-TABLE 
DEPTHS, 


Macdonald Coll., Ste. Anne de Bellevue (Quebec). 
Dept. of Agricultural Engineering. 

S-T. Chieng, R. S. Broughton, and N. Foroud. 
Journal of the Irrigation and Drainage Division, 
American Society of Civil Engineers, Vol. 104, 
No. IR4, Proceedings Paper 14260, p 143-433, De- 
cember 1978. 8 fig, 8 tab, 8 ref, 2 append. 


Descriptors: “Drainage, “Drainage patterns, 
*Water table, *Depth, Evapotranspiration, Poros- 
ity, Precipitation(Atmospheric), Water balance, 
Soil moisture, Drains, Unsteady flow, Frequency 
analysis, Statistical methods, Statistical models, 
Drainage rate. 


Precipitation and evapotranspiration data for 27 
years from three stations in the Ottawa and St. 
Lawrence Lowlands were used together with a 
hydrologic model of the drainage process to obtain 
the duration of particular water table heights to be 
expected. An IBM 370/158 computer was used to 
make day-by-day calculations of the expected 
water table heights for a range of conditions in- 
cluding drainage coefficients from 3 mm/day to 15 
mm/day; drain depths of 1 m, 1.4 m, and 1.8 m; 
drainable porosities from 0.03 to 0.11; and available 
soil moisture in the root zone from 60 mm to 151 
mm. A statistical freqoensy analysis of the output 
was made. The results from these computations 
were prepared in tabular and graphical form to 
show the effect of drainage rate on water table 
height. By using a criterion for the number of days 
the water table may be at or less than a particular 
depth, a design drainage rate can be selected. (Vi- 
socky-ISWS) 

W79-05137 


ERRORS IN GAMMA-RAY MEASUREMENTS 
OF WATER CONTENT AND BULK DENSITY 
IN NONUNIFORM SOILS, 

Oklahoma State Univ., Stillwater. Dept. of Agron- 
omy. 

D. L. Nofziger. 

Soil Science Society of America Journal, Vol. 42, 


No. 6, p 845-850, November-December 1978. 7 fig, 
1 tab, 6 ref. 








Field 2—WATER CYCLE 
Group 2G—Water In Soils 


Descriptors: *Moisture content, *Bulk density, 
*Soil physical —€, *Gamma rays, Nuclear 
eas 


moisture meters, urement, Infiltration, Expan- 
sive clays, Freezing, Heterogeneity, Stratification, 
Stratified soil, Dual gamma-ray attenuation. 


Recent experimental study of freezing soils has 
shown that mgs tee | measurements of water 
content and bulk density are in error when the 
water conient and bulk density are not uniform 
throughout the gamma-ray beam. Errors in 
gamma-ray water content and bulk density were 
determined for soil water systems with linear and 
step-function changes in water content and bulk 
density and for measurements of water absorption 
by a non-swelling porous medium. Both single- 
energy and dual-energy gamma-ray systems were 
analyzed. Large errors in water content and bulk 
density determined by dual-energy gamma-ray 
measurements can occur for highly stratified soils. 
The calculated values may fall outside the range of 
values within a gamma-ray beam. Relatively small 
errors occur if bulk density and water content 
change linearly in the collimated beam. Both 
single- and dual-energy systems accurately meas- 
ure the average water content in the collimated 
beam if the bulk density of the soil is constant. 
However, the average water content in the beam 
may not represent the water content at the middle 
of the collimated beam and the middle of the 
preset time period. Errors due to nonuniform soils 
can be evaluated ex A equations and graphs 
presented. (Visocky-ISWS) 

W79-05251 


OBTAINING VARIATIONS OF FIELD INFIL- 
TRATION CAPACITY FROM SIMULATED 
RAINSTORM EXPERIMENTS (DETERMINA- 
TION DES VARIATIONS DE LA CAPACITE 
D’ABSORPTION D’UN SOL EN PLACE SOUS 
AVERSES SIMULEES), 

Office de la Recherche Sclesinare et Technique 
Outre-Mer, Paris (France). Hydrology Section. 

A. Lafforgue. 

Hydrological Sciences Bulletin, Vol. 23, No. 3, p 
355-372, September 1978. 9 fig, 1 tab, 2 ref. 


Descriptors: *Runoff, *Infiltration, *Soil water, 
*Model studies, Simulated rainfall, Laboratory 
tests, Hydraulic models, Soil moisture, Storage, 
Analytical techniques, Analysis, Mathematical 
models, Infiltration rates, Retention, Storage ca- 
pacity, Rainfall-runoff relationships, Soil water 
movement, Moisture content, Foreign research, 
*France. 


By sprinkling an experimental plot with different 
intensities of simulated rainfall starting with differ- 
ent initial conditions of soil moisture, the variations 
of infiltration capacity, and consequently the re- 
sponse of the soil surface to runoff, were evaluat- 
ed. The following values were determined succes- 
sively from experimental data: the mean depth of 
surface storage, the mean depth of detention, and 
the parameters of a chosen infiltration formula. 
(Humphreys-ISWS) 

W79-05257 


THE APPLICABILITY OF DUAL GAMMA 
SCANNING TO FREEZING SOILS AND THE 
PROBLEM OF STRATIFICATION, 

pts on Univ. (Ontario). Dept. of Land Resource 


ence. 
For primary bibliographic entry see Field 2C. 
W79-05260 


LATERALLY CONFINED FLOW FROM A 
POINT SOURCE AT THE SURFACE OF AN 
INHOMOGENEOUS SOIL COLUMN, 

Science and Education Administration, Mandan, 
MD. Northern Great Plains Research Center. 

S. D. Merrill, P. A. C. Raats, and C. Dirksen. 

Soil Science Society of America Journal, Vol. 42, 
No. ., p 851-857, November-December 1978. 8 fig, 
18 ref. 


Descriptors: *Confined water, *Heterogeneity, 
*Soils, *Model studies, *Infiltration, Hydraulic 
conductivity, Irrigation, Mathematical models, 


Fn ver vee an array of trickle bey mat ion emitters. 
hydraulic conductivity could be represented 
as an exponential function of both the 

head and the depth in the column. This i 
steady, multidimensional flow in the column is 
described by a linear flow equation. Measured and 
predicted distributions of pressure head agreed 
most closely at an application rate of 0.5 cm/day. 
Increase in the size of a saturated zone about 


z 


continuously repeated application cycles over 
of the flow region cod Gialag pur of the We. 
(Visocky-ISW: 

W79-05261 


APPLICATION OF STRAW IN AGRICULTURE 
IN THE ARID STEPPE ZONE OF THE 
NORTHERN KAZAKH SSR (IN RUSSIAN), 
Tselinograd Agriculturai Inst. (USSR). 

N. L. Kanivets, and V. A. Fomin. 

Izv Akad Nauk Sssr Ser Biol (4) p 534-540. 1977. 
(English summary). 


Descriptors: *Mulching, *Crop response, USSR, 
Wheat. 


The effect of mulching with straw on microbiolo- 
gical properties, humidity and nutritional condi- 
tions of the soil and on the yield of summer wheat 
on dark-chestnut soils of the Tselinnograd region 
(USSR) was studied. Mulching enhanced the soil 
microbiological activity, improved water and ther- 
mal conditions and promoted phosphate availabil- 
ity, resulting in increased yields.-Copyright 1978, 
Biological Abstracts, Inc. 

W79-05343 


2H. Lakes 


MATHEMATICAL MODELING OF SURFACE 
WATER IMPOUNDMENTS, VOLUME: I, AND 
Il, 


Resource Management Associates, Lafayette, CA. 
G. T. Orlob. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-293 204, 
Price codes: A16 in paper copy, AOI in microfiche. 
Report, 1977. 2 volumes, 354 & 13 fig, 1 tab, 440 
ref, 3 append. OWRT T-0006(6706)(1). 


Descriptors: *Impoundments, *Lakes, *Reservoirs, 
*Mathematical models, Simulation, Optimization, 
Stratified flow, Hydrodynamics, Stochastic proc- 
esses, Linear programming, Dynamic program- 
ming, Lake Erie, Lake Ontario, Lake Washington, 
Fontana Reservoir. 


A review of the state-of-the-art of mathematical 
modeling of surface water impoundments was con- 
ducted. Models reviewed included one-dimension- 
al models for simulation of temperature and water 
quality in stratified reservoirs, two-dimensional cir- 
culation and water quality in shallow lakes, two- 
dimensional stratified flow, circulation in multi- 
layer large lakes, and eutrophication and besos 
cal responses in lake systems. Model for simula- 
tion/optimization of single reservoir and multiple 
reservoir systems were also reviewed, including 
LP, DP, explicit and implicit stochastic methods, 
and simulation techniques. Recommendations are 





Consultants, Inc., Denver, CO. 
ja, and V. Y i 


. Yevjevich. 
ge , Vol. 39, No. 3/4, p 323-338, 
= 1978. 7 fig, 3 tab, 13 ref. NSF ENG74- 


Anal: S Flow, 
ee sae 


W79-05029 


MATHEMATICAL MODELING OF SEDI- 
MENT DEPOSITION IN RESERVOIRS, 
Colorado State Univ., Fort Collins. Dept. of Civil 


Engineering. . ; 
For primary bibliographic entry see Field 2J. 
W79-05142 


ASYMPTOTIC MAXIMUM DEFI- 
CIT FOR PERIODIC-STOCHASTIC RESER- 
VOIR INFLOWS IN CASE OF PARTIAL FLOW 
REGULATION, 
Engineering Consultants, Inc., Denver, CO. 
K. N. Mutreja, and V. Yevjevich. 


Journal of Hi: logy, Vol. 39, No. 3/4, p 311-321, 
December 1978. 3 fig, 3 tab, 5 ref. NSF ENG74- 
17396. 


Descriptors: *Reservoirs, *Sto: e capacity, *Reg- 
ulated flow, *Model studies, Mathematical [Por 
Inflow, Discharge(Water), Water supply, Flow, 
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vania Department of Environmental Re- 
sources Bulletin No 14, April 1978. 226 p, 24 ref, 


Descriptors: *Limnology, *Pennsylvania, *Lakes, 
*Impoundments, *W me ; Butrophication,  SGc 
Nutrients, Pesticides, Pl ved — 
Chemical properties, roperties, - 
water, Thenpocting, 1 lypoli 
Mixing, Recreational lakes. 


Limnological surveys of 53 multiple-use impound- 
during July and August Krom 1971 through 1975. 
y ugust u 
oy geen er gnapay willy flied 14,500 
acres and represent a cross section of the chemical 
and trophic types found in Pennsylvania. Tempera- 


Caste ta ‘Stig Hicks Dating Gas boeeaer stag: 
nation. The stratified impoundments ‘turn-over’ or 
Se See cram ree, Senn and Ste, there 
fore, classified as dimictic. The dissolved solids 
Sean Acs flakes Tangs frees phous 17 to 130 
milligrams per liter, in the absence of mine drain- 
age or other pollutants. The general sources of 
dissolved solids, in descending order of signifi- 
cance, were weathered carbonate rocks, unconsoli- 
dated water-sorted sediment, igneous and meta- 
morphic rocks, noncarbonate sedimentary rocks, 
and glacial drift. Each lake is described with a 
map, a list of physical and morphological features, 
a brief discussion of water quality and biological 
characteristics, temperature and dissolved oxygen 
profiles, and tabulated basic data. The basic data 
include chemical analyses for the common con- 
stituents, trace metals, and pesticides. Lists of the 
major plankters and hydrophytes are included as 
well as an estimate of their relative abundance. 
(Woodard-USGS) 
W79-05168 


MITIGATING ADVERSE ENVIRONMENTAL 
EFFECTS OF HIGHWAY CONSTRUCTION. 
For primary bibliographic entry see Field 6G. 
W79-05235 


INTERNAL WAVES IN A CIRCULAR CHAN- 


Michigan Univ., Ann Arbor. Dept. of Applied 
Mechanics and ineering Science. 

W. H. Yang, and C-S. Yih. 

Available from the National Technical Information 
Service, Spri id, VA 22161 as PB-034 331, 
Price codes: A02 in paper copy, A01 in microfiche. 
Journal of Fluid Mechanics, Vol. 74, Pt. 1, p 183- 
192, December 31, 1976. 3 fig, 8 ref. 


Descri tors: *Waves(Water), *Theoretical analy- 
sis, *Frequency, Analysis, Stratification, Lakes, 

— Equations, Mathematics, Flow. owane 
m 


The frequencies of the first four sloshing internal 
wave modes in two superposed fluid layers con- 
tained in a circular channel were calculated for 
two positions of the free surface and for various 
ratios of the depths 


terns were given for the first four sloshing modes 


for the case in which the fluids occupy a semicir- 
cular space and the of the upper layer is 1/4 
of the radix radius. The its obtained ide a guide 
for estimating the of in 
wave modes in long Aden ISWSt 
W79-05250 

COMP. THEOREMS FOR GRAVITY 


ARISON 

WAVES IN BASINS OF VARIABLE DEPTH, 
Michigan Univ., Ann Arbor. 

C-S. Yih. 

Available from the National Technical Information 
Service, Spri ap VA 22161 as PB-034 330, 
Price codes: A\ copy, AO1 in microfiche. 
Quarterly of A Applied Vol. 33, p 387- 
394, January 1976. 1 fig, 3 ref. 


ag ome Descriptors: *Wav sha *Theoretical analy- 
‘cn dae aaa Basins, Model studies. 
aioe soy ‘wo-layer models. 


Surface waves of a homogeneous liquid and inter- 
nal waves of a stratified liquid in basins of variable 
depth were considered. Inequalities involving the 
frequencies of oscillation are obtained when a con- 
tainer with one size or geometry is compared with 
another of a different size or geometry, when 
waves with one wavelength are compared with 
waves of another wavelength, or when one stratifi- 
cation is compared with another. Since exact solu- 
tions for gravity =—_ in basins — variable depth 
are so rare, the coi theorems presented 
herein will be useful, “C dams-ISWS). 

W79-05253 


A TIME-DEPENDENT MODEL OF A COAST- 
AL BOUNDARY LAYER WITH FRICTION, 
Northwestern Univ., Evanston, IL. Dept. of ‘Geo- 
logical Sciences; and Northwestern Univ., Evan- 
ston, IL. Dept. of Engineering Sciences and Ap- 
plied Mathematics. 

G. E. Birchfield, and A. T. Lunde. 

Journal of Geophysical Research, Vol. 83, No. 
C12, p 6155-6162, December 20, 1978. 4 fig, 2 tab, 
7 ref, append. 


Descriptors: *Boundary layers, *Lakes, *Fluid 
friction, *Model studies, *Great Lakes, Mathemat- 
ical models, Winds, Currents(Water), Water circu- 
lation, Waves(Water), Coasts, Mathematics, Equa- 
tions, Limnology, Coastal boundary layers. 


The time-dependent development of a coastal fric- 
tional boundary layer forced by a wind stress 
impulse was investigated. Although because of 
mathematical nonuniforities in space and time a 
solution was found which was restricted to an 
inner region dominated by bottom friction, some 
details of the coastal ae teen were found. In the 
context of a coastal response by lake of the size of 
Lake Ontario, it was found that maximum surface 
displacements of several centimeters occur in the 
left upwind and right downwind quadrants of the 
basin. In the adjustment to steady-state, the dis- 
placements pro te counterclockwise around 
the coastal region. coastal jets with maxima in 
the same quadrants do not move significant dis- 
tances in the approach to steady-state. Several 
aspects of the model appeared in a forced response 
observed on the south shore of Lake Ontario. 
(Sims-ISWS) 

W79-05263 


A MATHEMATICAL MODEL FOR PREDICT- 
ING RIVER TEMPERATURES--APPLICATION 
TO THE GREEN RIVER BELOW FLAMING 


GORGE DAM, 


WATER CYCLE—Field 2 


Water In Plants—Group 21 


a ee Denver, CO. Engineering 
and Research Center. 


J. J. Sartoris. 

Available from the National Technical Information 
Service, S VA 22161 as PB-259 989, 
Price codes:A03 in st copy, AO! in microfiche. 
REC-ERC-76-7. and Research 


Center, Bureau of Reclamation, Denver, CO., 
April 1976. 28 p, 6 fig, 6 tab, 10 ref, 4 append. 


Descriptors: *Rivers, *Mathematical models, 
an aero, *Selective level . Malte 


bP gee gra Re gel fh pee ner odie 
selective withdrawal modifications at 


covering distance 
70.0 kilometres (43.5 river miles). The average 
monthly error between predicted and observed 
soa river temperatures at these stations 
from 0 t0 1.20 (1-22) The calibrated 
was to simi oes Sepertene for 
the case of only two penstock in’ structures 
modified for selective withdrawal and for all three 
intakes Simulation results indicate that, 
while the two-intake modification strategy 
Wale, Gdiee enue eae’ Go 
eo fishery range than those recorded in 
te Wy noone with all three intakes modified 
ould generally result in imum fishery tem- 
pamtutes frost iday through ber. The com- 
puter model developed in this study could be 
ted to a variety of data and stream conditions. 
-Graf-Cornell) 
W79-05283 


21. Water In Plants 


PLANT NUTRIENT LOSSES FROM FOLIAR- 
FERTILIZED SOYBEAN 
te State Univ., Ames. Dept. of Agricultural 


For primary bibliographic entry see Field 5G. 
W79-05056 


INFLUENCE OF ROW SPACING OF GRAIN 
SORGHUM ON GROUND COVER, RUNOFF, 
AND EROSION, 

Science and Education Administration, Temple, 
TX. Grassland, Soil and Water Research Lab. 
For primary bibliographic entry see Field 3F. 
W79-05258 


REACTION OF SOYBEANS TO OVERFLOOD- 
ING OF SOIL, (IN RUSSIAN), 

Far East State Univ., Vladivostok (USSR). 

V. E. Kosmakova, A. F. Skripchenko, L. T. 
Prozumenshchikova, N. S. Nikonova, and E. A. 
Belyavskaya. 

S-Kh Biol Vol. 10, No. 3, p 359-363. 1975. (English 
summary). 


Descriptors: *Flooding, *Crop response, *Soy- 
beans. 


pr angee ay tcp yp mee). rage te® proc Be rors oag 

after 5-7 days of flooding of soil: respiration be- 
comes stronger in leaves, content of nucleic acids 
and protein decreases, and composition of or 
acids changes. If the flooding is prolonged the 
intensity of respiration in roots falls to zero and the 
nucleic acid content decreases. The photosynthesis 
of turgescent leaves remains the same but the re- 
lease of assimilates from them slows down. The 
intake of assimilates by roots is inhibited. Under 








Field 2—WATER CYCLE 
Group 2i—Water In Plants 


the conditions of flooding of soil doubling of func- 
function of 


tions occurs: 
one and fi 


leaves take the 
the functioning of ee an ybean 
fe) ry systems in so 
ny results in root --Copyright 
wre. > eee! Abstracts, 


EFFECT OF SOIL HUMIDITY ON NITRATE 
REDUCTASE ACTIVITY IN BARLEY SHOOT 
LEAVES (IN RUSSIAN), 

Leningrad State aoe Inst. (USSR). 

V. V. Anikiev, and M. K. Kuramagomedov. 

Fiziol Rast (Mosc), Vol. 11, No. 2, p. 354-358. 
1975. (English summary). 


Descriptors: *Barley, Leaves, *Nitrate, Organo- 
genesis, Reductase, *Crop response, *Moisture 


The activity of nitrate reductase was studied in the 
leaves of the main and lateral shoots of barley, 
cultivar ‘Viner’, under the conditions of optimal 
soil humidity and insufficient water supply ward 
the 6th stage of organogenesis (microsporo 

sis). The main and lateral shoots were ee 
physiologically and varied in the activity of nitrate 
reductase. The younger the shoot, the higher the 
activity of the enzyme. This activity decreased in 
the leaves of each shoot in the course of organo- 
genesis. The content of nitrate N in the leaves of 
different shoots changed in a similar way. The 
content of protein and sugars was lower in the 
lateral shoots. The activity of nitrate reductase 
decreased during drought, especially in the lateral 
shoots, accompanied by the accumulation of ni- 
trate N and a decrease in the content of protein.-- 
Copyright 1976, Biological Abstracts, Inc. 
W79-05314 


EFFECT OF TRANSPIRATION RATE ON THE 
MINERAL ELEMENTS BY AL- 


ULGARIAWN), 
Institute Plant Physiology, Sofia (Bulgaria). 
T. Kudrev, and V. Radeva. 
Fiziol Rast (Sofia), Vol 1, No 3, p 54-63. 1975. 
English summary. 


Descriptors: *Alfalfa, *Nutrients, Plants, *Tran- 
spiration, Winds, Temperature. 


The experimental pattern was control, plants 

wn under normal greenhouse conditions; blow- 
ing on the plants with a wind velocity of 2m/s; 
blowing on the plants with a wind velocity of 4 m/ 
s (the air temperature was the same for the control 
and 2 treatments); blowing on the plants with a 
warm wind having velocity of 4 m/s and a 5.5C 
higher temperature than the control. Transpiration, 
nutrient uptake and the dry matter produced for a 
10 day-period at the anthesis phase, when the 
plants were wind blown, were followed. A definite 
relationship exists between the transpiration rate 
and the mineral uptake; the rise in transpiration led 
to a rise in nutrient uptake. After the transpiration 
optimum passed, the rise in transpiration rate had a 
negative effect on mineral substances uptake. 
Under the experimental conditions, optimal tran- 
spiration intensity was observed for the control, 
where on 1 dm3 transpired water, the plants grown 
on 1 and 3 doses of nutrient solution had the 
——T uptake: 61.9 and 89.7 mg N, 6.9 and 11.4 
mg P, 49.3 and 92.7 mg K, 32.0 and 45.2 mg Ca, 
9.0 and 14.4 mg Mg, or a total of 158.5 and 253.5 
mg of mineral elements, respectively. The reduc- 
tion of transpiration by 13.7-17.8% caused reduced 
mineral uptake. The plants grown on 1 or 3 doses 
of nutrient solution took up 22.4 and 44.2 mg N, 
3.7 and 5.8 mg P, 27.4 and 48.6 mg K, 14.5 and 
20.4 mg Ca, 4.9 and 7.0 mg Mg or a total of 72.9 


and 126.0 mg of mineral elements per 1 dm3 of 
transpired water.--Copyright 1976, Biological Ab- 
stracts, Inc. 
W79-05321 


GROWTH RHYTHMS OF WHEAT VEGETA- 
TIVE ORGANS AND THE EFFECT OF 
DROUGHT ON THEM (IN RUSSIAN), 

Akademiya Nauk Kazakhskoi SSR, Alma-Ata 


B. I. Shcherbakov. 
Fiziol Rast (Mosc) Vol. 24, No. 1, p 113-117. 1977. 
(English summary). 


Descriptors: mode tolerance, *Wheat, Plant 
oped teil 


The effect of soil drought on growth rhythms of 
summer wheat vegetative organs was evaluated by 

dimensions and mass. In favorable 
wheat leaves follows 
drought, in the course of the I-IV stages of organo- 
genesis, growth rhythm of the leaves follows di- 
parabolic curve. Growth rhythm of wheat inter- 
nodes is of exponential character and does not 
change in conditions of drought. During drought, 
the rate of organ growth is slower, the duration of 


right 1978, Thiologioal Abstracts, Inc. 
W79-05327 


WATER DEMAND AND YIELD OF GRAIN 
CROPS IN CULTIVATION SYSTEMS OF DIF- 


y' 
(USSR). Div. of Farming Experiment Methods. 
B. A. Dospekhov, A. Ya. Rassadin, and A. E. 
Alekseeva. 
Izv Timiryazev S-Kh Akad (5), p 39-46. 1977. 
English summary. 


Descriptors: Barley, Cultivation, Fertilizers, Oats, 
Potatoes, Rainfall, Vetch, Winter wheat, *Crop 
response. 


The effect of systems of management, cultivation 
and subsoiling on soddy-podzolic medium loams 
on water consumption and yield of crops (winter 


all deeper cultivation up to 30-40 cm 
protie: a significant effect on the sccumulation of 
moisture in the gro with 


water discharge by evaporation by 23%; water 
consumption coefficient of grain 
duced by 16-19%, while the average application of 
fertilizers on all cultivations reduced it by 21-28%. 
Increasing the top soil Py a from 20-40 
cm raised the availability of soil moisture from the 
root zone for plants by 11%.--Copyright 1978, 

Biological Abstracts, Inc. 

W79-05336 


THE WATER STATE AND DROUGHT RESIS- 
TANCE OF GRAPES IN THE KOPET-DAG 
PIEDMONT SUBZONE (IN RUSSIAN), 

E. E. Nagieva. 

Izv Akad Nauk Turkm Ssr Ser Biol Nauk 3 p 53- 
59. 1977. 


Descriptors: Water loss, Saturation, Turgor, 
USSR, *Grapes, *Drought resistance. 


A study of the daytime water state, relative turgor 
resistance and water retaining capacity of leaves in 
6 grape cultivars introduced into the hot, dry 
climate of southern Turkmen SSR (USSR) indicat- 
ed considerable variations in the first 2 categories 
during the delay in the summer, in direct correla- 
tion with the pressure of meteorological factors. 
Restoration of turgor after water saturation was 
proportional to the extent of water loss during 
wilting, and was not related to the degree of 
variation of their water state or their relative 
turgor resistance during the course of the day.- 
Copyright 1978, Biological Abstracts, Inc. 
W79-05342 
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Fiziol Biokhim Kul'T Rast 7(3): 241-245. Illus 
1975. (English summary). 


ji Rete, veri * pe tnd produc 
tivity of the cultivars ‘Jonathan’ and 


WEAR OF UNSOUND PEBBLES IN RIVER 
HEADWA 


Cornell Univ., Ithaca, NY. Dept. of Geological 
Sciences. 


J. Adams. 
1979.3 fig, 2. — No. 4376, p 171-172, January 12, 


sound pebbles in river 

pebbles, the Sternberg coefficient (which is as- 
sumed to be a constant) ly 
downstream. An alternative to the law 
was derived in which the ient is proportion- 
al to the reci of the downstream distance 
traveled. The laws were gay Sr Mer, data 
from the Clutha basin in New 

ISWS) 

W79-05016 

SED) ICS AND TRANS- 


Transactions of the American of Agricul- 
tural Engineers, Vol. 21, No. 6, ey ope 
November-December 1978. 12 9 tab, 1 


Prat amp 


Bed load, Particle size, Sampling, On-site investi- 
fsa “aed Sediment yield, Sediment load, 


ogg Rainfall, 
Provipttdion(Atmobgherie) Runoff, Streamflow. 


Rangeland hydrology and sedimentation studies on 
a main stem and source watersheds within 
the Reynolds Creek Experimental Watershed 
showed a wide range in precipitation, runoff, sedi- 
ment transport, sediment yield, and le-size 
characteristics from year to year and station 
to station. Results are useful to provide data in 
nts erosion and sediment models. (Sims- 


W79-05035 








AND SEDIMENT MOVE- 
MENT SUGARCANE CULTURE ON 
THE FLAT LANDS OF SOUTHERN LOUISI- 


of Agricul 
“iy Re | 

7 tab, 
Descriptors: *Soils, *Soil erosion, *Simulated rain- 
fall, pags pau Oe see evcienton. Coop: ee See 


ransactions of the American 
adh ey wal No. oop 


transport, Soll { Farm + Ditches 

Sedimentation, Water quality, Soll science, Agri 
culture. 

soils found to be 

and Sharkey were oS 

al erat factors) of 0.69 and Oa , Tespec- 

tively, for soils; metric K’s 


ly and to 
more like sandy loam than like silt and clay soils 
during the erosion process. (Sims-ISWS) 
W79-05038 


SEDIMENTATION. MODELING OF IM- 
POUNDMENT TERRACES, 


Science and Education Administration, Ames, IA. 
Central 


Region. 
J. M. Laflen, H. P. Johnson, and R. O. Herwig. 
transactions of the American Society of A, 
Vol. 21, No. 6, p 1131-1135, 
1978. 5 fig, 3 tab, 8 ref. 


i : *Soil erosion, *Sediments, *Terrac- 
ing, * undments, Sedimentation, Model stud- 
ies, Mai ical models, On-site investigations, 


Particle size, Soils, Soil science, Agriculture, Im- 
poundment terraces. 


[ee 


gi: 


vember- 


A simulation model for predicting sediment con- 
centration in water discharged from impoundment 
terraces was described. The model was based on 
the assumption that sediment concentration of the 
discharge water equals that of the water at the 
bottom of the impoundment near the outlet. 
Stoke’s law was used to compute fall velocity of 
sediments in the impoundment. eal 
ment concentration at the bottom of the po 

area is based on fall velocities of sediment, initial 
sediment concentration, initial sediment-size distri- 
bution, and the existence of an initial homogeneous 
sediment-water mixture within the impoundment. 
Sediment concentration in discharge from a single 
impoundment was predicted with acceptable accu- 
racy. Under limited field testing, the model gave 
valid results. (Sims-ISWS) 

W79-05039 


CHARACTERIZATION OF RILL AND INTER- 
RILL ERODED SOIL, 

Science and Education Administration, Morris, 
Py North Central Soil Conservation Research 


R.A. Young, and C. A. Onstad. 

Transactions of the American Society of Agricul- 
tural Vol 21, No 6, p 1261138 No. 
vember- ber 1978. 5 fig, 4 tab, 25 ref. 


Descriptors: *Soil erosion, *Sediments, *Labora- 
wy tests, Soils, Soil types, Rill A sseegr Erosion, 

imulated rainfall, Particle gee. egates, 
Runoff Soil science, Eroded soil, In’ erosion. 


Three soils were subjected to simulated rainfall to 
induce runoff and soil loss from 1.52- by 4.52-m 
laboratory plots with preformed rills. Soil loss was 
separated into that originating in the rill and that in 
interrill areas. The relative amounts of rill- and 
interrill-eroded soil were related to soil aggrega- 
tion, aggregate stability, soil organic matter con- 


WATER CYCLE—Field 2 
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paesiny | promos gees ye tion. Soil with a 
pos paca agtab 


eegaaee susceptible to interrill erosion 
Cegern bo. CeerOn Sse Weegee poeey Seer 
gated soil. However, soil loss in organic matter 
me alee an ales $0 eee ieee 
from flo water). Also, degree 0! a ope 
with the / es in someon ok Ha a Riedy 
in areas pro 

larger percentage of the total soil loss as the degree 
of Oe increased. (Sims ISWS) 

W79-05040 


bys re SIMULATION FOR LAND USE 


Stitcer and Education Administration, Oxford, 

MS. Sedimentation Lab. 

D. G. DeCoursey 

bi a No. 78-2080, Prse ined Skees at the ETE 

leeting of 

Engineers, Rod 750. 19 1978, 18 p. 6 
stage. U : 


fig, 8 tab. ASAE, St. Joseph, 


Descriptors: *Soil erosion, Erosion, Simulation 
analysis, Runoff, Surface runoff, Sediment yield, 
Hydrographs, Land management, *Land use, 


In May, 1976, a paper entitled ‘Philosophy of 
Erosion Simulation for Land Use Management’ by 
D. G. DeCoursey and L. D. Meyer was presented 
at a Soil Erosion Workshop at Purdue 


ution, crop growth, 
models to produce a dynamic simulation system 
: Sacer 

impact o! management alternatives. Most 
of the are based on measurable factors 
or field tests. This paper describes such a simula- 
tion system and the data necessary to use it. Data 


from a cotton field in the Mississippi Delta were 
used to test and refine the system. les show- 
ing how the system can be used to uate alter- 
native land it schemes are presented. 


managemen 
Output from the system includes runoff, sediment, 
and cotton production. They were used to show 


oni moet such as — ulation fertilizer, row 
eae Hada tions can affect 

p era —temen ternatives. (Skogerboe-Colorado 

State) 

W79-05055 


REDUCING STREAM SEDIMENT LOADS BY 
IRRIGATION DIVERSIONS, 

Science and Education re mn Boise, ID. 
Northwest Watershed Research Center. 

C. W. Johnson, and J. P. Smith. 

Paper No 78-2088, Presented at the 1978 Summer 
Meeting of the American Society of Agricultural 
Engineers, June 27-30, 1978, Lo; Utah, 14 p, 4 
fig, 4 tab, 11 ref. ASAE, St Joseph Michigan. 


Descriptors: Sediment control, *Sediment load, 

Sediment discharge, Soil erosion, Streamflow, Di- 

pea Diversion structures, *Irrigation effects, 
0. 


A streamflow, irrigation diversion, and suspended 
sediment study on the Reynolds Creek Experi 

tal Watershed in southwest Idaho shows the effec- 
tiveness of an irrigation system in reducing down- 
stream sediment loads. About 560 tonnes of sedi- 
ment per year was deposited on 690 ha of pasture, 
hay, and grain cropland, an average deposition of 
0.08 mm per year. The sediment from natural 
streamflow is usually beneficial to crop production 
in this mountain valley. (Skogerboe-Colorado 


State) 
W79-05057 


EXCAVATED SEDIMENT TRAPS -- WHAT 
RALPH WALDO EMERSON WAS REALLY 
TALKING ABOUT, 


C. P. Tryon, B. L. Parsons, and M. R. Miller. 
Paper No 78-2089, Presented at the 1978 Summer 
Meeting of the American Society of Ce erp 
Engineers, June 27-30, 1978, Logan, Utah, 10 p, 9 
ref. ASAE, St Joseph Michigan. 


Descriptors: Sediment control, *Sediment ee, 
Soil erosion, *Detention reservoirs, Erosion, Cost 
comparisons, Comparative costs, Missouri. 


A decade of on large earth mo jobs 
in ie Maru Ors ns i, nt ced 
t traps are incom y superior to 
detention dams in terms of cost, industry accept- 
ance, and sediment trap efficiency. (Skogerboe- 
Colorado State) 

W79-05058 


SEDROUTE PROCEDURE FOR ESTIMATING 
EROSION AND SEDIMENT IMPACTS, 

G. D. Kelly. 

Paper No. 18-2081, Presented at the 1978 Summer 
Meeting of the American Society of Agricultural 
Engineers, June 27-30, 1978, Logan, Utah, 7 p, 4 
ref. ASAE, St. Joseph, Michigan. 


*Sediment yield, *Surface runoff, 
P Model studies, ent load, Mining, 
Sediment control, Idaho. 


The SEDROUTE procedure predicts the amount 
and charge in erosion and sediment yield that will 
occur from a proposed project. The model uses a 
ee ae De ae 
details. Impacts are routed downstream to sho 

the effects of other water and sediment Soereih 
(Skogerboe-Colorado State) 

W79-05066 


SEA RESEARCH PROGRAM FOR CHANNEL 
STABILITY AND GULLY CONTROL, 
oo and Education Administration, Oxford, 


w. Cc. Little, R. F. Piest, and A. R. Robinson. 
Paper No. 78-2080, Presented at the 1978 Summer 
i of the American Society of Agricultural 
Engineers, June 27-30, 1978, Logan, Utah, 18 p, 13 
ref. ASAE, St. Joseph, Michigan. 


Descriptors: *Channel erosion, Channel improve- 
ment, Stability, Gully erosion, Stream erosion, Sta- 
bilization, Environmental effects. 


There are a multitude of factors relatin ms to 
lems of unstable channels and active gullies. 

are limited methods of control and additional oat 
effective methods are required. The potential for 
improved technology is great. The USDA, Science 
and Education Administration, Federal Research 
Program is conducting research on stabilization of 
stream channels and control of gullies. Channel 
stability and gulley problems and solutions are 
reviewed and present research programs and 
future research approaches are described. (Skoger- 
boe-Colorado State) 

W79-05068 


FLUVIAL PROCESSES AND FACIES SE- 
QUENCES IN THE SANDY BRAIDED SOUTH 
SASKATCHEWAN RIVER, CANADA, 

McMaster Univ., Hamilton (Ontario). Dept. of Ge- 
ology. 

D. J. Cant, and R. G. Walker. 

Sedimentology, Vol. 25, No. 5, p 625-648, 1978. 15 
fig, 30 ref. 


*Channel morphology, *Alluvial 
*Rivers, *Braiding, *Canada, 
ygg, ve cea earn Geomorphology, Mean- 
ders, Streambeds, San Sand waves, Move- 
ment, A, tion, Focien(Sedimentary) Strati- 
greeny hape, Discharge(Water), Channels, 

On-site investigations, pony sg *South 
Saskatchewan River(Canada), San 


The South Saskatchewan River has a long-term 
average discharge of 275 cu m/sec, with flood 
peaks in the range of 1500 to 3800 cu m/sec. South 
of Saskatoon, the four major types of geomorpho- 
logical elements recognized are channels, slipface 

bounded bars, sand flats and vegetated islands, and 
floodplains. Major channels are 3-5 m deep, up to 
200 m wide, and flow around sand flats which are 
50-2000 m long, and around vegetated islands up to 
1 km long. At areas of flow expansion, long, 
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straight-crested, cross-channel bars form. During 
ing stage, a small part of the crest of the cross- 
channel bar may become emergent and act as a 
nucleus for downstream and lateral growth of a 
new sand flat. The dominant channel bedforms are 
dunes, which deposit trough cross bedding. Cross- 
channel bars deposit large sets of planar tabular 
cross ing. Sand flats that grow a nucleus 
on a cross-c el bar are composed mostly of 
smaller te yp sets, with some Le lami- 
nation, trough cross-bedding, and ripple cross- 
lamination. A typical facies sequence related to 
sand flat growth consists of in-channel trough 
ing, overlain by a large (1-2 m) planar 
tabular set (cross-channel bar), overlain in turn by 
a complex association mostly of small planar tabu- 
lar cross-beds, trough cross-beds and ripple cross- 
lamination. By contrast, a second stratigraphic se- 
quence can be pro , related only to channel 
aggradation. It would consist dominantly of trough 
cross-beds, decreasing in scale upward, and possi- 
bly interrupted by isolated sets of planar tabular 
cross-bedding if a cross-channel bar formed, but 
failed to grow into a sand flat. During final filling 
of the channel, ripple cross-lamination and thin 
clay layers may be deposited. In the S. Saskatch- 
ewan, these sequences are a minimum of 5 m thick, 
and are overlain by 0.5-1 m of silty and muddy 
vertical accretion deposits. (Humphreys-ISWS) 
W79-05135 


MATHEMATICAL MODELING OF SEDI- 
MENT DEPOSITION IN RESERVOIRS, 
Colorado State Univ., Fort Collins. Dept. of Civil 
Engineering. 

Y. H. Chen, J. L. Lopez, and E. V. Richardson. 
Journal of the Hydraulics Division, American So- 
ciety of Civil Engineers, Vol. 104, No. HY12, 
Proceedings Paper 14250, p 1605-1616, December 
1978. 8 fig, 1 tab, 8 ref. 


Descriptors: *Backwater, *Model studies, *Reser- 
voirs, Bed load, Rivers, Mathematical models, 
Sedimentation, Sediments, Streams, Dams, Deltas, 
Sediment deposition, Delta formation, River-reser- 
voir system. 


When a dam is constructed across a river basin to 
form a reservoir, the velocity of the flow in the 
reservoir is reduced and the sediment transported 
by the river is deposited. These deposits accumu- 
late to form deltas. Estimation of the amount and 
location of the sediment deposits is required for 
engineers in the design of dams. A mathematical 
model was developed for prediction of the delta 
formation in the reservoir by considering the river- 
reservoir system as a whole. The river was mod- 
eled by a single channel, assuming one-dimensional 
flow phenomena are predominant; whereas a com- 
pound stream model approach was used to simu- 
late the main river and the flood plains in the 
reservoir. The jet theory was incorporated in the 
mathematical model, and the resulting flow field 
was used to route the sediment through the reser- 
voir. The simulated bed profiles generated by the 
mathematical model compared well with measured 
data. (Lee-ISWS) 

W79-05142 


SCOUR AND FILL IN A STREAM CHANNEL, 
EAST FORK RIVER, WESTERN WYOMING, 
Geological Survey, Lakewood, CO. Water Re- 
sources Div. 

E. D. Andrews. 

Available from OFSS, USGS, Box 25425, Fed 
Ctr., Denver, CO 80225, Paper copy $11.25, mi- 
crofiche $3.50. Geological Survey open-file report 
78-928, November 1978. 73 p, 11 fig, 6 tab, 17 ref. 


Descriptors: *Scour, *Sediment transport, *Open 
channel flow, *Sediment distribution, *Stream- 
flow, Flow rates, Low flow, Floods, Channel mor- 
phology, Bed load, Sedimentation rates, 
Discharge(Water), *Bankfull. 


Frequent soundings of 11 cross sections located on 
the East Fork River, western Wyoming, during a 
spring flood revealed two sequences of channel 
scour and fill. All sections either scoured or filled 
at the flood crests relative to their low-flow condi- 


i sections which scoured at high ba 
scouring sections) generally tended to fill at 
high foe cone ent ser which filled at 
i low filling sections) generall 

to scour at low flow. The critical Giecharas at 
which the of a section changed 
scouring to filling or vice versa was approximately 
the barbtull discharge Therefore, at any discharge 
except bankfull, some sections were accumulating 
bed material (fill), while others were being deplet- 
ed of bed material (scour). (Woodard-USGS) 
W79-05149 


zt 


RNIA, 
Geological Survey, Menlo Park, CA. Water Re- 
sources Div. 
J. M. Knott. 
Geological Survey open-file report 78-873, 1978. 
31 p, 15 fig, 2 tab, 16 ref. 


Descriptors: *Sediment yield, *Mechanical equip- 
ment, *Accelerated erosion, *Erosion rates, Evalu- 
ation, California, *Off-road vehicles, Ventura 
County, Los Angeles County, Hungry Valley, 
Canada de Los Alamos. 


An assessment of present erosion and sedimenta- 
tion conditions in the Canada de Los Alamos basin, 
Calif., was made to aid in estimating the impact of 
off-road-vehicle use on the sediment yield of the 
basin. Evaluations were made by reconnaissance 
techniques and by comparing the study area with 
other off-road-vehicle sites in California. Major- 
storm sediment yields for the basin were estimated, 
using empirical equations developed for the Trans- 
verse Ranges and measurements of gully erosion in 
a representative off-road vehicle basin. Normal 
major-storm yields of 73,200 cubic yards would 
have to be increased to about 98,000 cubic yards to 
account for the existing level of accelerated ero- 
sion caused by off- vehicles. -term sedi- 
ment yield of the Canada de Los basin 
upstream from its confluence with Gorman Creek, 
under present conditions of off-road-vehicle use, is 
approximately 420 cubic yards per square mile per 
year--a rate that is considerably lower than a previ- 
ous estimate of 1,270 cubic yards per square mile 
per year for the total catchment area above Pyra- 
mid Lake. (Woodard-USGS) 

W79-05172 


TRANSPORT MECHANISMS AND HYDRO- 
CARBON ADSORPTION PROPERTIES OF 
SUSPENDED MATTER IN LOWER COOK 


INLET, 

National Oceanic and Atmospheric Administra- 
tion, Seattle, WA. Pacific Marine Environmental 
Lab. 


For primary bibliographic entry see Field 5C. 
W79-05218 


MITIGATING ADVERSE ENVIRONMENTAL 
EFFECTS OF HIGHWAY CONSTRUCTION. 
For primary bibliographic entry see Field 6G. 
W79-05235 


INTERDISCIPLINARY TEAM APPROACH TO 
MITIGATING ADVERSE ENVIRONMENTAL 
IMPACTS OF HIGHWAY CONSTRUCTION, 
Federal Highway Administration, Sacramento, 
CA. California Div. 

For primary bibliographic entry see Field 6G. 
W79-05236 


SILT BARRIERS AS EROSION POLLUTION 
CONTROL IN A LARGE RECREATIONAL 
LAKE, 


Federal Highway Administration, Tallahassee, FL. 
Florida Div. 


For primary bibliographic entry see Field 4D. 
W79-05237 
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Division, American So- 
of Civil ieee Vol. 105, No. HY1, Pro- 
Paper 14336, p 67-81, January 1979. 11 
ref, 1 append. 


i : *Beds, *Channels, *Depth, Flow re- 
Seclienateatans tapindt wee eae 
tions, Mathematics, Anal *Bed forms, Friction 
coefficient(Hydraulics), friction. 


the open channels ha’ 
SL colidoas’ The ontddol Ge enpeameme 
data showed that the practice of the depth 
of flow as the mean depth, on the of all 


DISTRIBUTION OF ERODED MATERI- 
AL FROM SIMULATED RAINFALL: EFFECT 


OVER A RANGE OF TEXTURE, 
Ghent Rijksuniversiteit (Belgium). Faculteit 
Landbow' 


wwetenschappen. 
D. Gabriels, and W. C. Moldenhauer. 
Soil Science iety of American Journal, Vol. 42 
po 6B tree November-December 1978. 1 fig, 


Descriptors: *Soil erosion, *Sediments, *Particle 
size, Laboratory tests, Simulated rainfall, Erosion, 
Soils, Soil types, Sands, Loam, Silts, Clays, Rain- 
ey. Se ae ae Te 
Soil science, led material. 


equilibrium were not different 
soil, while the seal of all soil had 
content than the original soils. The silt loam soil 
had seals with about the same clay content as the 
original soil, while silty clay soils had seals with 
less clay than the original soils. Of significance 
from this study is the low percentage of dispersed 
clay being eroded compared to 
Sate Sptitath tae ea alas 
change significantly with time. The most striki 

differences were between soils. These differences 








were influenced mainly by texture and gate 
Po yor Ls the original soils. (Sims-ISWS) 


“BOTTOM SEDIMENT CONCENTRA- 
TION AND FLUID 
MENTS ON THE INNER CONTINENTAL 
SHELF, NEW YORK, 
National Oceanic and Atmospheric Administra- 
tion, Miamia, FL. Atlantic Oceanograhic and Me- 


2K. Chemical Processes 


AN EXAMPLE OF THE USE OF FACTOR 
ANALYSIS AND CLUSTER ANALYSIS IN 
Sar eae CHEMISTRY INTERPRETA- 
Birmingham Univ. (England). Dept. of Geological 


Par ict primary bibliographic entry see Field 2F. 
W79-05143 


GEOHYDROLOGIC DATA FROM TWENTY- 
FOUR TEST HOLES DRILLED IN THE PI- 
CEANCE BASIN, RIO BLANCO COUNTY, 
COLORADO, 1975-76, 

Geological Survey, Lakewood, CO. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
W79-05164 


DYNAMIC CHANGES IN PH AND COMPOSI- 
TION OF ABSORBED CATIONS IN IRRIGAT- 
CHERNOZEMS OF THE TRANS-VOLGA 
ps (IN RUSSIAN), 

Ushi Selskokhozyaistvennyi Inst., Kinel 


v4 M. Restini¥i: 
Pochvovedenie (7) p 81-88, 1977. English sum- 
mary. 


Descriptors: *Alkalinity, Sodium, *Irrigation ef- 
fects, *Chermozems. 


Under dry Transvolga (USSR) climate the long 
lasting irrigation of chernozems with water of a 
bicarbonate type and a periodic appearance of 
NaCO3, increased the alkalinity of irrigated soils. 
The increased alkalinity disturbed the usual com- 
position of cations in soil adsorbing complex of 
chernozems and changed the adsorbing properties 
and the energy of adsorption of the main cations: 
Ca, Mg and Na.-Copyright 1978, Biological Ab- 
stracts, Inc. 

W79-05226 


CALCITE AS A SOURCE OF EXCESS CAL- 
CIUM IN RAINWA 

Tokyo Inst. of Tech. (Japan). Dept. of Environ- 
mental Chemistry. 

M. Ichikuni. 

Journal of Geophysical Research, Vol. 83, No. 
+ ta 6249-6252, December 20, 1978. 1 fig, 2 tab, 

ref. 


Descriptors: *Chemistry of precipitation, 
*Precipitation(Atmospheric), *Rainfall, *Snowfall, 
Chemicals, Chemical analysis, Sodium, Potassium, 
Magnesium, Calcium, Strontium, Calcite, Foreign 
countries, Foreign research, Calcium compounds, 
Dusts, Seawater, Sampling, Meteorology, *Japan, 
*Sendai(Japan), *China. 


Snow and rain samples collected in Sendai, Japan, 
were analyzed for sodium, potassium, magnesium, 
calcium, and strontium. The chemical composition 
of the samples can be explained by adding some 
calcium to diluted seawater. A low Sr/Ca ratio in 
most of the samples showed that the excess cal- 
cium over seawater contribution may be derived 
from calcite contained in soil dust transported by 
wind from North China. (Sims-ISWS) 

W79-05262 


CHLORINE DEGRADATION AND HALOCAR- 
BON PRODUCTION IN ESTUARINE WATERS, 
Maryland Univ., College Park. Dept. of Chemis- 


try. 
For primary bibliographic entry see Field 5A. 
W79-05451 


INVESTIGATION OF HALOGENATED COM- 
PONENTS FORMED FROM CHLORINATION 
OF MARINE WATER, 

Batelle Pacific Northwest Lab., Richland, WA. 
For primary bibliographic entry see Field 5A. 
W79-05452 


THE EFFECT OF AMMONIA CONCENTRA- 
TION ON THE CHEMISTRY OF CHLORINAT- 
ED SEA WATER, 

North Carolina Univ. at Chapel Hill. Dept. of 
Environmental Sciences and 

For primary bibliographic entry see Field 5A. 
W79-05453 


MICROBIAL DEGRADATION OF HALOGE- 
NATED HYDROCARBONS, 

Texas Univ. at Austin. Dept. of Microbiology. 
For primary bibliographic entry see Field 5A. 
W79-05454 


2L. Estuaries 


DIATOM COMMUNITY STRUCTURE: TAXO- 
NOMIC AND STATISTICAL ANALYSES OF A 
MISSISSIPPI SALT 

Mississippi State Univ., Mississippi State. Dept. of 
Botany. 

For primary bibliographic entry see Field 5C. 
W79-05007 


MOBILE BAY HYDROGRAPHY UNDER 
FLOOD STAGE CONDITIONS, 

Alabama Univ., ee Dept. of Chemical and 
Metallurgical Engineerin 

G. C. April, S. Hu, S. Ne and C. E. Brett. 

In: Coastal Zone 78, Symposium on Technical, 
Environmental, Socio-Economic and Regulatory 
Aspects of Coastal Zone Planning and Manage- 
ment, March 14-16, 1978, San Francisco, Califor- 
wha” -1802, 10 fig, 3 tab, 8 ref. OWRT A-061- 


Descriptors: *Discharge, *Mathematical modeling, 
Mig stages, Flood discharge, Mobile River 
in. 


The impact of flood stage river discharges from 
waters in the Mobile River Basin on water move- 
ment and level in Mobile Bay is assessed using 
mathematical modeling pte Water Sevations 
and variations in the salinity content of the bay 
waters are reported for flood conditions occurring 
between March and May of 1973. This period was 
selected for purposes of comparing the model re- 
sults with available field data collected during that 
period. Comparisons with normal discharge condi- 
tions are also made in the study. Wind direction 
and seaeds are included in the analysis. 

W79-0: 


COMPUTATION OF SHALLOW WATER 
WAVES WITH HYBRID FINITE ELEMENTS, 
Karlsruhe Univ. (Germany, F.R.). Inst. fuer Hy- 
dromechanik. 

B. Herrling. 

Advances in Water Resources, Vol. 1, No. 6, p 
313-320, December 1978. 16 fig, 16 ref. 


Descriptors: *Waves(Water), *Water circulation, 
*Shallow water, *Model studies, Mathematical 
models, Hydraulic models, Finite element analysis, 
Water levels, Dee Turbulence, Eddies, Veloc- 
ity, Circulation, Fluid mechanics, Estuaries. 


The numerical computation of two-dimensional, 


incompressible, one po, shallow water waves 
using the method of finite elements was presented. 
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Estuaries—Group 2L 


It was shown that the set of equations solved in 
sitting fas tpustings of saotion a the clemeck 
satisfying the of motion on the element 
level only (h: finite elements). The water 
levels in all nodes are the sole Ferg ah comput- 
ed from the set of equations. The velocities were 
calculated si uently on the element level in 
each time step. Special emphasis was placed on 
ropeccioriag €2 eddies behind corners usii: 

tropic turbulent exchange tensor. (Sims {SWS) 
W79-05022 


ROSE OEE. OF BERMUDA--SIGNIFI- 
CANCE OF AN ACROSS-THE-ISLAND VARI- 
ATION IN PERMEABILITY, 

ee State Univ., Pullman. Dept. of Geolo- 


4 L. Vacher. 
Journal of Hydrolo + HA ee “ps No. 3/4, p 207-226, 
December 1978. 6 


Descriptors: ndopelgy, *Islands, *Ground- 
water movement, ermeability, *Mathematical 
models, *Tidal effects, Saline water-freshwater in- 
terfaces, Dupuit-Forchheimer theory, Water level 
fluctuations, Sea level, Shores, Limestones, Zone 
of saturation, Sea water, Water table, Submer- 
gence, Geochemistry, Model studies, *Bermuda, 
'Ghyben-Herzberg lens, Infinite strip model, Tran- 
sition zone, Asymmetry, Amplitude. 


The distribution of fresh groundwater in Bermuda 
reflects the lateral partitioning of the saturated 
zone into two sectors: a band of low-permeability 
limestones (Paget Formation) along one shoreline, 
and a band of older, more highly permeable limes- 
tones (Belmont Formation) along the opposi 
shoreline. The fresh groundwater occurs preferen- 
tially closer to the shoreline composed of Paget 
Formation. The an-axisymmetric distribution of 
fresh groundwater results from the effects of the 
across-the-island variation of Fear we on the 
interface-bounded lens (the retical Ghyben- 
Herzberg lens) and the transition zone, which, in 
Bermuda, makes up a sizable fraction of the inter- 
face-bounded lens. The variation in size of the 
interface-bounded lens can be modeled closely by 
pays of Ghyben-Herzberg-Dupuit method- 
ologies to an infinite-strip vertically stratified 
island. The occurrence of fresh groundwater in 
Bermuda reflects the depositional and diagenetic 
history of the Pleistocene marginal-marine limes- 
tones that compose Bermuda. As a result of these 
processes operating during a period of large-scale 
sea level fluctuations, older (intra-Belmont) inter- 
eolianite depressions have evolved through a 
marsh stage and are now interior sounds. The 
results is the across-the-island variation in perme- 
ability. (Visocky-ISWS) 
W79-05031 


NUMERICAL MODEL OF THE CIRCULA- 
TION IN AN OPEN BAY, 

Bedford Inst. of Oceanography, Dartmouth (Nova 
Scotia). Dept. of Fisheries and the Environment. 
B. Petrie, and K. Drinkwater. 

Journal of the Fisheries Research Board of 
Canada, Vol. 35, No. 12, p 1631-1635, December 
1978. 5 fig, 11 ref, 1 append. 


Descriptors: *Water circulation, *Bays, 
*Currents(Water), *Canada, *Mathematical 
models, Coasts, On-site investigations, Model stud- 
ies, Numerical analysis, Analytical techniques, 
Analysis, *Nova Scotia, *St. George Bay(Nova 
Scotia), Gyre. 


This note briefly reviewed the experimental results 
that indicate the presence of a mean clockwise 
circulation in St. Georges Bay, proposed a possible 
mechanism for driving the gyre, and presented the 
results of a numerical study of a model open bay. 
St. Georges Bay, Nova Scotia, is approximately 30 
x 30 km, has a mean depth of about 30 m, and is 
open at its northern end to the Northumberland 
Strait and the Gulf of St. Lawrence. In 1974 and 
1975, a program of current meter moorings and 
hydrographic measurements was conducted as part 
of a study of the fisheries and fmm oceanog- 
raphy of the bay. An external alongshore current 








Field 2—WATER CYCLE 
Group 2L—Estuaries 


setting to the east and across the mouth is pro- 
posed as the driving mechanism for the 

clockwise circulation in St. Georges Bay, Nova 
Scotia. A barotropic numerical model of an open 
bay forced by an alongshore current was able to 
produce a clockwise gyre in the bay. The model 
current velocities were in good agreement with the 
data. The generation, size, and intensity of the gyre 


required low values of v viscosity relative to 
horizontal viscosity. (See also W78-12163) (Hum- 
phreys-ISWS) 

W79-05134 

CONCEPTUAL 


REVIEW AND ARY 
DESIGN OF MULTIFARIOUS WATER 
INTAKE STRUCTURES, 
Polytechnic Inst. of New York, Brooklyn. Dept. of 
Civil and Environmental Engineering. 
For primary bibliographic entry see Field 8A. 
W79-05248 


DATA FILE: NEW BEDFORD HARBOR, MAS- 

SACHUSETTS, 

Woods Hole Oceanographic Institution, MA. 

J. P. Ellis, B. C. Kelley, P. Stoffers, M. G. 

Fitzgerald, and C. P. ummerhayes. 

Available from the National Technical Information 

Service, Springfield, VA 22161 as PB-278 199, 

Price codes: AOS in paper copy, AO] in microfiche, 

Report No. WHOI-77-73, December 1977. 85 

fig, 16 tab, 9 ref. NOAA '04-6-158-44016, 04-6- ie. 
106. 


Descriptors: *Massachusetts, *Harbors, *Data col- 
lections, Oceanography, Water quality, Sediments, 
Biology, Aquatic life, jiomass, emistry, Bottom 
sampling, Suspended solids, Analysis, Size, Particle 
size, Estuaries, Wastes, Dispersion, Heavy metals, 
Carbon, Nitrogen, On-site data collections, On-site 
investigations, *New Bedford Harbor(MA), Accu- 
mulation, Fine-grained sediments, Sea grant pro- 
gram. 


The purpose of this data file was to make available 
most of the basic data that was collected as part of 
Woods Hole Oceanographic Institution’s study of 
New Bedford Harbor. The New Bedford Harbor 
project was designed to examine the past and pres- 
ent patterns of dispersal and calimelatian of fine- 
vary me sediments and waste materials in New 

ford Harbor and its approaches. The report 
was divided into five sections, each dealing with 
one of the major aspects of the study. The sections 
are: water quality data, suspended matter, bottom 
sample locations and size analysis data, chemical 
data, and biological data. (Froehlich-ISWS) 
W79-05249 


ACOUSTIC MONITORING OF INDUSTRIAL 
CHEMICAL WASTE RELEASE AT DEEP 
WATER DUMP SITE 106, 

Woods Hole Oceanographic Institution, MA. 
Dept. of Ocean Engineering. 

For primary bibliographic entry see Field 5B. 
W79-05264 


THE ANATOMY OF THE ANTARCTIC POLAR 
FRONT IN THE DRAKE PASSAGE, 

Woods Hole Oceanographic Institution, MA. 

T. M. Joyce, W. Zenk, and J. M. Toole. 

Journal of Geophysical Research, Vol 83, No C12, 
p 6093-6113, December 20, 1978. 21 fig, 2 tab, 27 
ref, 1 append. NSF OCE75-14-56, OCE77-82036. 


Descriptors: *Water temperature, *Salinity, *Den- 
sity, *Antarctic, *Antarctic Ocean, On-site investi- 
gations, On-site data collections, Dissolved 
oxygen, Waves(Water), Mixing, Heat flow, Heat 
transfer, Mathematical models, Spatial distribution, 
Chemicals, Water chemistry, Cold regions, Ocean- 
ography, “Drake Passage, “Antarctic Polar 
Fronts, Fronts(Water). 


An intensive, three-dimensional survey of the Ant- 
arctic Polar Front was made in the Drake Passage 
in March 1976. The front, which was imbedded 
within one of the high-velocity cores of the cir- 
cumpolar current, was viewed as a water mass 


boundary demarking the northern extent of near- 
surface antarctic waters. Within the front, water 


m. The intrusions were horizontally anisotropic, 
being el in the along-stream direction and 
constrained primarily to the uj a ee 


front. The spatial and tempo: the 
variability was examined peal 9 the analysis of 
continuous vertical <— ¢ Lavage 4 oo 


temperature, 
sampling of nutrients. Fok. Ne tas veh vais date data 
showed the mean current flowing to the NNE 
with speeds of the order of 30-40 cm/s in the upper 
600 m, with total variability over a 28-hour ‘yo-yo’ 
due primarily to internal gravity waves. The ther- 
mohaline variability was not internal-wave in- 
duced, but rather it was associated with nearly 
isentropic advection of different water masses 
across the front. Cold fresh and warm salty intru- 
sions did not conserve potential density, however, 
and double-diffusive transfers are ly re 
ed as being crucial to an un 
dynamics of the intrusions. Applying a model for 
lateral mixing, poleward tem and salinity 
fluxes due to interleaving of 0.086 C cm/s and 
0.069 parts - thousand cm/s, respectively, were 
estimated. If these values are typical, interleaving 
could play a significant role in large-scale balance 
of salt and, to a lesser extent, heat for the Southern 
Ocean. (Sims-ISWS) 
W79-05265 


WIND-INDUCED CURRENT FLOW IN THE 
UPPER HUDSON SHELF VALLEY, 

National Oceanic and Atmospheric Administra- 
tion, Miami, FL. Atlantic Oceanographic and Me- 
teorological Labs. 

T. A. Nelson, P. E. Gadd, and T. L. Clarke. 
Journal of Geophysical Research, Vol. 83, No. 
C12, p 6073-6082, December 20, 1978. 12 fig, 2 tab, 
27 ref. 


Descriptors: *Winds, *Currents(Water), *Conti- 
nental shelf, *Atlantic Ocean, *Model studies, 
Mathematical models, Current meters, Flow, Tur- 
bidity, Suspended solids, Remote sensing, Water 
circulation, Ocean circulation, Channels, Coasts, 
ila *Hudson Shelf Valley, *New York 
ight. 


Drawing from wind and current meter data, an 
empirical, semiquantitative model was developed 
for wind-induced current flow in the New York 
Bight apex portion of the Hudson Shelf Valley. 
Data showed that winds from 270 deg T (+ or -50 
deg), blowing for at least 9 hours at speeds of 
greater than 5 m/s, can cause northward (upchan- 
nel) bottom flow in the shelf valley at velocities ‘in 
excess of 40 cm/s. Southern (downchannel) flow 
was initiated by winds from 75 deg T (+ or -35 
deg) blowing for at least 6 hours at speeds of 4 m/s 
or more. Seasonal variation in the wind field result- 
ed in predominant upchannel flow during October- 
April with downchannel flow throughout the rest 
of the year. (Sims-ISWS) 

W79-05266 


WAVE-CURRENT INTERACTION 
FOR RIP CURRENTS, 

Delaware Univ., Newark. Dept. of Civil Engineer- 
ing; and Delaware Univ., Newark. Coll. of Marine 
Studies. 

R. A. Dalrymple, and C. J. Lozano. 

Journal of Geophysical Research, Vol. 83, No. 
Cle p 6063-6071, December 20, 1978. 5 fig, 2 tab, 
30 ref, 1 append. 


MODELS 


Descriptors: ‘*Rip currents, *Waves(Water), 
*Shores, *Model studies, Mathematics, Foreign re- 
search, On-site data collections, Beaches, Foreign 
countries, Coasts, Ocean waves, Mathematical 
models, Currents(Water), Equations, ‘*Isle of 
Sylt(West Germany), Wave-current interactions. 


Two analytic models were developed to describe 
rip current cells on an open coastline with sloping 
lanar foreshore and flat offshore bathymetry. 
th models extended the work of LeBlond and 
Tang to include the refraction of the normally 
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NEAR-BOTTOM SEDIMENT CONCENTRA- 

TION AND FLUID MEASURE- 
ON THE INNER CONTINENTAL 

SHELF, NEW YORK, 

Nati Oceanic and Atmospheric 

tion, Miamia, hen Atlantic Oceanograhic and Me- 

teo. 

J. W. Lavelle, R. A. Young, D. J. P. Swift, and T. 

L. Clarke. 

Journal of Ihysical Research, Vol. 83, No. 

C12, p 6052 December 20, 1978. 15 fig, 19 19 


js ee wer *Sediments, *Currents(Water), *Con- 
i shelf, *New York, *Atlantic Ocean, Turbi- 

Suspended solids, Instrumentation, Current 
meters, On-site investigations, On-site data collec- 
tions, Ocean currents, Ocean circulation, Water 


Prototype instrumentation designed to measure 
light and transmission and the horizontal 
components of fluid velocity at a point 100 cm off 


the sea floor 1976. Depth at the it of 
ment was 10.5 m. Data were fa haat bony 


showed the effects of water motions at both wave 
and subtidal uencies on sediment concentra- 
tions. Although burst mean fluid ponges 3 dur 
the observation interval were primarily 
frequency, a single wind-forced event a | burst 
mean currents in excess of 38 cm/s. During that 
same event, suspended particulate concentrations 
rose to a burst mean of 79 mg/I] from a prestorm 
level of 5 mg/l, an order of magnitude increase 
CocmTting over a period of approximately 12 hours. 
During storm event, individual burst records 
showed that fluid motions at surface wave frequen- 
cies and with amplitudes of over 100 cm/s oc- 
cone at the experimental site. The near-bottom 
matter field at that time was found to 
= appreciable energy at surface wave frequen- 
cies as well. Changes in s' matter concen- 
tration of the order of 130 were observed to 
occur in a period of 3-5 s. Increased burst mean 
concentration was seen to accompany increased 
wave activity, although increased mean flow with 
declining wave activity also led to increased sus- 
pended particulate concentration. (Sims-ISWS) 
W79-05268 


yoy OF SALTMARSHES ON THE SOUTH 
SOUTHWEST COASTS OF ENGLAND, 

Katholieke Univ., Nijmegen (Netherlands). Lab. 

voor Aquatische Oecologie. 

For primary bibliographic entry see Field 5C. 

W79-05335 


SPECIFIC ACTIVITY IN THE 

PHIC BACTERIA OF NATURAL WATERS, 
Gordon Coll., Wenham, MA. Dept. of Biology. 
For primary bibliographic entry see Field 5A. 
W79-05490 


MEASUREMENT AND SIGNIFICANCE OF 
HETEROTRO- 





peldhiandslll 





3. WATER SUPPLY 
AUGMENTATION 
AND CONSERVATION 


3A. Saline Water Conversion 


DEVELOPMENT OF DRY-RO MEMBRANES 
FROM SULFONA’ 


CELLULOSE ACE- 
TATES AND QUATERNIZED CELLULOSE 
ACETA’ pata fs wg 


TES, 
Chemical Systems Inc., Tustin, CA. 
R.E. 


Available from the National Technical Information 
Fhe Ss VA 22161 as PB-293 144, 
per copy, AOI in microfiche. 

Final Report (1 , 9 fig, 19 tab, 34 ref. 
OWRT 7520(1). 1a-34-o00t 7520! 


Riserietess : *Membranes, Filtration, *Reverse os- 
mosis, Sulfonates, Cellulose triesters. 


The treated. tw 
club revere canons membrane ( ne () The aw 
of incorporating anionic ps 
a ee acetate (CA); and 2) the 
me rap oes jong cx, (CA) 0) 


via carbamate- rather 
The synt Sales of tatu’ caliaiane 
pen stom, CTEs), ies sulfonated CAs reacted the 
See Dinka oe ae oe 
dride. Precipitation imp Moon te goad 
sodium bicarbonate produced ot 

addition of the anhydride to CA was found to be 
nearly quantitative. Permeability EC) = Pere 
isk Sachnalgu papacity ( syn- 
thesis hatic sulfonates was via 
sodium Pow Tei ell coPomeng 
taining terminal olefinic e.g. undecy- 
lenate. Membranes of. tae totes ‘alt of CA 11- 
ACTE program. ACTE development my te the 

program. it may 
preferred path for future cellulosic RO membrane 


development. The second part of the program 
pion te tenia soe, eames te ae gpm 
tion of CA “ten pee im 
proach consisted of preparing blocked isocyanate 
pong matey A meant ammonium groups 
and the inclusion of these monomers in ordinary 
CA casting solutions such that they wound up 
incorporated within the final membrane. 
W79-05045 


BRACKISH WATER CONVERSION DEMON- 
STRATION PLANT NO. 4, ROSEWELL, NEW 
MEXICO: THIRD ANNUAL REPORT. 

American Hydrotherm Co: 


‘Available from the Nati Tec hnical Information 
Service, Spri id, VA 22161 as PB-185 738, 
Price codes: A08 in copy, A01 in microfiche. 
OSW Research and elopment Pro; 


pm: gress Report 
No. 254, March 1967. 151 p, 25 fig, 10 tab, 9 ref, 3 
append. 14-01-0001-322. 


Descriptors: *Desalination plants, *Demonstration 
Plant No. 4, *Forced circulation vapor compres- 
sion distillation, Capital costs, Operating costs, Op- 
eration and maintenance, Evaporators, Desalina- 
tion apparatus, Distillation, ig, Corrosion, 
Corrosion control, Ion exchange, Brackish water, 
Mobo” Valves, Tubes, Pipes, Roswell(New 


The Brackish Water Conversion Demonstration 
Plant No. 4 at Roswell, New Mexico, a forced 
circulation vapor compression distillation plant, 
was operated entir peed the purposes of develop- 
ment during 1966. work was carried out Bt to 
eliminate scale formation in the evaporators, (2 
improve equipment performance and iy, 
= (3) to resolve corrosion problems. Calcium 
fate, the maj gg Sa geser sahara mena 
through g the ion exchange equi 
and changing the process concentration — 
Metal corrosion from contact with brackish water 
causes leaks which require frequent shutdowns for 
sane, Corrosion products cause tube plugging, 
influence scale formation in the evaporators, and 
affect the mechanical performance of the vapor 
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compressor and valves. 


oa ees included installation of ria 


system in the second evapora- 
jae pes and bet new material fr evaluation inthe feed 
it exchange tubes. Significant modifi- 


req 
onstration plant rem and operating costs, and 


theoretical capital and opera’ costs for a nor- 
malized ples @ are presented in addition to monthly 
production and cost A general discussion 
of vapor compression includes informa- 


tion on energy costs; energy requirements; pressure 

level and temperature span for compression; and 
cata Sveeomest and cost using multiple effects. 

(Davison-IPA) 

W79-05070 


ACID MINE WATER REVERSE OSMOSIS 
TEST AT KITTANNING, PENNSYLVANIA, 
General 


Available from the National Technical Information 
Service, S VA 22161 as PB-184 073, 
Price codes: A‘ im reper copy, AO01 in microfiche. 
OSW Research and Development Progress Report 
No 217, October 1966. 72 p, 25 fig, 18 tab, 1 ref, 2 
append. 14-01-0001-752. 


Descriptors: *Desalination atus, *Acid mine 
water, *Reverse osmosis, Membranes, Membrane 
Pe wer Dissolved solids, Desalination processes, 
mine wastes, Liquid wastes, Water | pollution 
sources, Water treatment, Water quality, Water 
oul: control, On-site tests, Equipment, Sulfur 
compounds, Calcium sulfate, Reverse Osmosis 
Test Unit Pogo I, Kittanning(Pennsylvania). 


A field test of the Reverse Osmosis Test Unit Pogo 
I, operating with two acid mine drainage water 
feeds in Pennsylvania, was performed to examine 
the effectiveness of reverse osmosis in concentrat- 
ing and reclaiming acid drainage from coal mines, 
and to obtain information to be used in planning 
future test programs. Various modes of operation 
and spiral-wound module types were used in tests 
conducted on a 24-hour/day basis for 10 days. The 
mine waters tested contained about 2000 ppm total 
dissolved solids, which were principally calcium 
sulfate, magnesium sulfate, and ferrous sulfate. Ap- 
proximately 1100 gallons/day of high quality prod- 
uct water were produced. Operation was main- 
tained over periods of several days with recovery 
rates at over 90%, although the solubility limits for 
some constituents were exceeded. The waste brine 
juced was smaller in volume than the original 
input feed, and its acid content was highly concen- 
trated. It is concluded that in a highly acidic 
calcium sulfate, magnesium sulfate water can most 
likely be concentrated beyond saturation; precau- 
tions to avoid aeration of the water may be re- 
quired when the water contains 100 ppm or more 
of ferrous iron; and sufficient data was collected to 
permit the design of a pilot plant to treat acid 
water inn which Type A membranes would be 
more desirable than Type C. (Davison-IPA) 
W79-05071 


THE OAK RIDGE NATIONAL LABORATORY 

CONCEPTUAL DESIGN OF A 250-MGD DE- 

SALINATION PLANT. 

Oak Ridge National Lab., TN. 

Available from the National Technical Information 
ice, Springfield, VA 22161 as PB-189 436, 

Price codes: A18 in paper copy, AO! in microfiche. 

OSW mae and Develo — Progress Report 

No 214, September 1966. p, 104 fig, 42 tab, 88 

ref, 9 append. 14-01-0001-534. 


Desmenes *Desalination plants, *Multistage 
tillation, *Design criteria, Evaporators, 
Desalination, Sea water, Electrical equipment, In- 
strumentation, Heat transfer, Facilities, Operation 
and maintenance, Costs, Capital costs, Cost analy- 
pox Intake structures, Pumps, Pipes, Valves, Tech- 
nology. 


An in-depth study of the economic and engineer- 
ing factors affecting the cost and performance of a 


Saline Water Conversion—Group 3A 


250 mgd meena, ape process sea water evapo- 
rator is reported. technology reported is based 
on plant start up about 1975, or the reference 
evaporator is presumed to be coupled to a heavy- 
water-moderated or -cooled reactor having a 
output of 61 of 3 Mw and a gross electrical 
output of 675 Mw. The plant, designed for 30 years 
of service, provides a performance ratio of 1016 of 
water/1000 Btu, a maximum brine temperature of 
250F, and a primary heat exchanger surface of 
70% copper and 30% nickel allow tubing. Com- 
puter-based parametric studies were made relating 
to steam temperature, steam cost, performance 
ratio, and plant size to the cost of water. Water 
costs are based on cost equations in which the cost 
of steam and power vary with water plant capacity 
and performance ratio. Plant descriptions include 
single effect and multieffect, multistage designs. 
The following plant system and components are 
described: sea water intake system, chemical con- 
trol systems, deaeration system, brine heaters, 
evaporator assembly, heat transfer, evaporator 
structure, demisters, pumps and drives, piping and 
valves, materials selection, instrumentation and 
controls, electrical system, plant facilities, oper- 
ation and maintenance procedures, and site and 
design criteria. The appendexes contain reference 
plant drawings. (Davison-IPA) 

W79-05072 


ANALYSIS AND OPTIMIZATION OF A RE- 
VERSE OSMOSIS WATER PURIFICATION 
SYSTEM, 

— Engineering Experiment Station, Manhat- 


L T. Fan. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-183 991, 
Price codes: A02 in paper copy, AO1 in microfiche. 
OSW Research and Development Progress Report 
No. 332, January 1968. 22 p, 11 fig, 23 ref. 


Descriptors: *Desalination processes, *Reverse os- 
mosis, *Systems analysis, *Optimization, Econom- 
ics, Mathematical studies, Costs, Economic feasi- 
bility, Boundary layers, Reynolds Number, Capital 
costs, Operating costs, Design data. 


A summary of the utilization of systems analysis 
procedures to model and optimize an entire reverse 
osmosis system is presented. Water production rate 
is related to operating pressure, Reynolds Number, 
and membrane area through the use of a boundary 
layer flow model. Cost equations relating capital 
and operating costs to the design variables are 
developed, and used in economic optimization 
studies of several reverse osmosis studied. The 
optimal conditions for three stage systems were 
determined using the discrete version of the maxi- 
mum principle along with search procedures. The 
optimal pressure, Reynolds Number, and ratio of 
membrane to feed flow rate were determined. The 
optimal results for three cases are tabulated: (1) a 
three stage process with a turbine for depressuriza- 
tion; (2) a three stage process with a flow work 
exchanger; and (3) a three stage system with an 
equal membrane area to feed flow ratio in each 
stage. The results show minimum costs for the 
three stage system with the depressurization tur- 
bine to be $.44/1000 gallons, $.37/1000 gallons for 
the three stage system with a flow work exchang- 
er, while comparable costs for a one stage system 
with a turbine for depressurization are $.49/1000 
gallons, and $.39/1000 gallons for an on stage 
system with a flow work exchanger. It is conclud- 
ed that modern optimization procedure, i.e., dis- 
crete version of the maximum principle combined 
with search techniques, can be used in optimizing 
reverse osmosis desalination systems. Details of 
this study, including the derivation of the formu- 
lae, are contained in: ‘Analysis and Optimization of 
a Reverse Osmosis Water Purification System; 
Special Report No. 73’. (Davison-IPA) 

W79-05073 


COST ANALYSIS OF SIX WATER DESALTING 
PROCESSES, 

Stanford Research Inst., Menlo Park, CA. 

C. F. Clark. 

Available from the National Technical Information 
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Group 3A—Saline Water Conversion 


Service, Springfield, VA 22161 as PB-200 908, 
Price codes: A06 in paper copy, AO1 in microfiche. 
OSW Research and Development Progress Report 
No. 495, November 1969. 108 p, 25 fig, 25 tab, 58 
ref. 14-01-0001-2236. 


Descriptors: *Desalination processes, *Capital 
costs, *Multista tage flash distillation, Vertical tube 
evaporator, apor compression distillation, 
Vacuum-freeze vapor compression. Reverse osmo- 
sis, Electrodialysis, Amortization, Equipment, In- 
direct costs, Design data, Brackish water, Saline 
water, Water treatment, Water purification, Desali- 
nation plants. 


The capital cost requirements and cost of produc- 
ing fresh water were determined for the following 
six desalination processes which are currently con- 
sidered most economically favorable for applica- 
tion within the U.S.: (1) multistage flash distillation 
(MSF); (2) vertical tube evaporator (VTE) com- 
bined with MSF; (3) vapor compression distillation 
(VC) combined with VTE and MSF; (4) vacuum- 
freeze vapor compression (VF VC); (5) reverse os- 
mosis (RO); and electrodialysis (ED). The ground 
rules for the study, established by the Office of 
Saline Water, include plant capacity, equipment 
amortization, indirect capital costs, recurring costs, 
supplies and maintenance materials, energy unit 
costs, and chemical costs. The land costs used in 
preparing the estimates were $100,000/acre for sea 
coast locations, and $25,000/acre for inland brack- 
ish water plants. The cost of feed water intake and 
brine disposal lines were not included for sea water 
conversion plants, and no prevision was made for 
the cost of collecting feed water or disposal of the 
brine concentrate for plants using brackish feed 
water. The major cost elements for each process 
are identified, and the effects of varying process 
parameters on water costs are shown for each. 
Plant designs for each process are presented, and 
the future development of each is discussed. The 
results of the unit costs of the important process 
variables are presented in graphical form. (Davi- 
son-IPA) 

W79-05074 


A STUDY OF DESALTING PLANTS (15 TO 150 
MGD) AND NUCLEAR POWER PLANTS (200 
TO 1500 MWT) FOR COMBINED WATER AND 
POWER PRODUCTION. 

Catalytic Construction Co., Philadelphia, PA. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-166 396, 
Price codes: A17 in paper copy, AOI in microfiche. 
OSW Research and Development Progress Report 
No. 124, November 1964. 325 p, 35 fig, 76 tab, 21 
ref, 8 append. 14-01-0001-367 and AT (30-1) 3316. 


Descriptors: *Desalination plants, *Electric 
powerplants, *Nuclear reactors, *Multistage flash 
evaporation, *Steam turbines, *Fossil fuels, Natu- 
ral gas, Costs, Capital costs, Water rates, Electric 
power costs, Economics, Cost comparisons, Elec- 
tric power production. 


The results of an economic analysis of combination 
plants which produce electric power and potable 
water from sea water are presented. In these 
plants, high pressure steam is fed to a turbo-gener- 
ator to produce electric power; low pressure steam 
is exhausted from the turbine and condensed in the 
brine heaters of a multistage flash evaporation 
water desalination plants. Two types of steam 
supply systems, nuclear reactors and conventional, 
natural gas-fired boilers, were studied. The nuclear 
reactors are in two classes: a low temperature type 
which produces saturated steam at 500 to 600F, 
and a high temperature type which produces steam 
at 1000F. Two classes of fossil fuel plants were 
hypothesized, delivering steam at comparable con- 
ditions with the nuclear reactors. Intermediate 
sized plants ranging from 200 to 1500 MWt input 
were examined, and calculations were conducted 
at 200, 600, 1000, and 1500 MWt. Calculations 
were also made to determine the cost of producing 
water in single purpose water-only plants. Water 
costs are tabulated for the various dual purpose 
and water-only plants. Where plant size, energy 
source, fixed charge rate, and the power credit 
factor are equal, water is more economically pro- 


perpen dual pean yAacperagete ars) ay a 


fossil fuel plants with ee | fixed 

pa rates are competitive due to 

capital cost requirements of nuclear reactors. 

temperature systems are favored where eae plant 
py oy th is low with a low power credit factor and 

a ao “4 charge rate. (Davison-IPA) 


AN ENGINEERING EVALUATION OF THE 
LONG-TUBE VERTICAL FALLING-FILM DIS- 
TILLATION PROCESS. 

Dow Chemical U.S.A., Freeport, TX. Texas Div. 
Available from the National Technical Information 
Service, Sprin +p. VA 22161 as PB-177 202, 
Price codes: Al4 per copy, AOl in 

OSW Research ont velopment Progress Report 
No. 139, February 1965. 294 p, 35 fig, 37 tab, 54 
ref, 3 append. 14-01-0001-397. 


Descri ~e 3 peat plants, “Demonstration 
Plant *Evaluation, *Design, *Long-tube 
vertical how, effect distillation, Fating 
Equipment, Sampling, Chemical anal 

criteria, Evaporators, Desalination apparatus, De- 
salination processes, FeospoenTenshe’ ost, 


An extensive engineering study was undertaken to 
evaluate Demonstration Plant No. 1 in F 

Texas. The plant is a long-tube, vertical, f. 

film, multiple-effect distillation type and has been 
successfully operated for three years. Heat and 
material balances for three sets of operating condi- 
tions were calculated. The | mee and cross 
exchangers were evaluated for the current oper- 
ation, and designed for two others. Sampling and 
chemical analysis were included in the study of the 
deaerator and its operation. The evaporator wy 
was assessed under three sets of conditions for 
varying tube sizes and brine recirculation rates. 
The present operation of the entrai eparator 
design was evaluated, and the use of wire mist 
eliminators was studied. Construction materials 
and corrosion problems of the plant were studied; 
samples were examined, and radio logs were taken. 
The pumps, mechanical equipment and plant in- 
strumentation were also evaluated. Nine major 
conclusions are presented; specific conclusions are 
contained throughout the report. Among the 
major conclusions are: the most economical 

ess is the operation of the plant at an Effect I 
temperature of 300F with ion exchange schemes 
of the sea water feed; with the process improve- 
ments determined by this evaluation, a no: 

1 mgd plant was designed at a capital cost of 
$1,518,570 to operate for $1.16/1000 gallons; and 
the first effect temperature should not exceed 240F 
to prevent anhydrite formation, and to prevent 
og formation, the last effect concentration 
actor should not exceed three times normal sea 
water. (Davison-IPA) 

W79-05076 





RESULTS OF A PRELIMINARY SURVEY OF 
CANDIDATE COMMUNITIES FOR SALINE 
WATER DEMINERALIZATION APPLICA- 
TIONS. 

Black and Veatch, Kansas City, MO. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-173 673, 
Price codes: A17 in paper copy, AO1 in microfiche. 
OSW Research and Development Progress Report 
No ic March 1966. 396 p, 1 fig, 2 tab. 14-01- 
0001-320. 


Descriptors: *Desalination, *Surveys, *Deminera- 
lization, *Water resources development, *Cities, 
*Water requirements, Water supply, Saline water, 
Brackish water, Water wells, Available water, 
Water resources, Water demand, Water utilization, 
On-site investigations, Sea water, Groundwater, 
Surface water availability. 


In Phase I of a two phase report, 10,000 communi- 
ties were screened as to the feasibility of saline 
water conversion on the basis of the following 
criteria: (1) community growth, (2) no existing 
supply plant, (3) ample rainfall areas, (4) ample 
fresh water source, (5) saline source, sea water, and 
(6) saline source, inland ground and surface sup- 
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Plant No. 3 in Webster, South Dakota, are report- 
ed for July 1, vor seamen fepe.20, 1965. General 
membrane scaling, pmocere scone X Oe cathode 


area, poor process with water from 
well number five, Ss reune resistance i , and 
pretreatment deficiencies remain the areas of con- 
cern. Equipment failures mgs the iron/manga- 
poor tment system. ital and 
‘or Demonstration —_ lo. 3 are 
wa normalized costs for 
electrodialysis plants A ag ities of *350, 000, 
Hone a and 2,000,000 gallons/day. Direct and 
indirect monthly ing costs the corre- 


operating and 
swe monthly water production are tabulated. 
costs were influenced by the downtime re- 
uired by equipment modifications, and. failures. 
vison-IPA) 
W79-05078 


OPERATION AND MAINTENANCE OF 37,000 


GPD THIN-FILM DISTILLATION PILOT 
PLANT. 
General Electric Co., Burlington, VT. 


Available from the National Technical Information 
Service, S id, VA 22161 as PB-180 060, 
Price codes: AOS5 in paper copy, AO! in microfiche. 
OSW Research and Devel it Progress 

Me 181, April 1966. 78 p, 48 fig, 3 tab 14-0 14-01-0001- 
248. 


Descriptors: *Desalination — *Desalination 
apparatus, *Pilot plants, On-site tests, 
Research and development, ‘Equipment E Evalua- 
tion, Eva 
Valves, 

Beach(North Carolina). 


Pilot plant equipment testing and maintenance at 
the Research and Development Test Station locat- 
ed at Wrightsville Beach, North Carolina, are 
ported for May 1963 through June 1965. 
plant equipment consists of: double-fluted 

evaporator, wiped-film evaporator, deaerator, 
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sentations. The -effect 
modified to become a 10-ft long d fluted tube 
evaporator. The 


conclusions resulting 

from the text shcanuds esate Cy Ga Gee 
seen a ccigarsece, Gatiion i atipainn 00 
and large size multiple-effect plants 


ui 


values of oxygen content is feasible with the 
proper design of the stripping vessel; and (5) scale 
prevention utilizing pH control at temperatures 
275F is possible over long periods with 
brine concentrations in the thin film proc- 


u 


RESEARCH ON AND ANALYSIS OF SINGLE- 
EFFECT LOW TEMPERATURE FLASH EVAP- 
ORATION PROCESS, 

Baldwin-Lima-Hamilton Corp., Philadelphia, PA. 
Industrial t Div. 


Equipment 
Available from the National Technical Information 
Service, are VA 22161 as PB-161 393, 
Price codes: A06 in paper copy, A01 in microfiche. 
OSW Research and Development Progress Report 
No. 18. (1957). 70 p, 24 fig, 12 tab, 7 ref. 14-01-001- 
90. 


timated costs, Engineers’ estimates, Water rates, 
Pumps, Laboratory tests, Flash distillation, - 
nation Water tion, Industrial 
wastes, id wastes, Feasibility studies. 


szeams were made, Preliminary’ ds differences of 
15 and 30F between the heated water and the 


and detail drawings for 
cost estimations, and arrangement drawings. The 
final dra are contained in the report. Infor- 
mation on air removal methods and quantities of 
air to be removed from low pressure flash distilla- 
tion apparatus was obtained through literature 
studies, direct contact with equipment venders, 
and laboratory tests on dissolved gases. It is con- 


in a 10,000,000 gpd plant, and about $1.75/ 
1000 gallons in a 100,000 gpd plant; and none of 
the pumps selected for removing air from evapora- 
tors was ideally suited, and a selection must 
be based on an evaluation of the local conditions 
= wane for individual plants. (Davison- 

A 
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AN ENGINEERING EVALUATION OF THE 
ELECTRODIALYSIS PROCESS ADAPTED 
FOR COMPUTER METHODS FOR WATER 
DESALINATION PLANTS. 

Mason-Rust, Webster, SD. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-177 077, 
Price codes: All in paper copy, AOI in microfiche. 
OSW Research and Development Progress Report 
No. 134, February 1965. 246 p, 37 fig, 13 tab, 52 
ref, 2 append. 14-01-0001-437 


WATER SUPPLY AUGMENTATION AND CONSERVATION—Field 3 


Descriptors: *Desalination plants, *Evaluation, 
i *Electrodialysis, *Computer 
J doe Mathematical studies, Economic feasi! 
rackish water, Saline water, Water surihcerion. 
Feasibility studies, Costs, Water rates, Capital 
costs. 


the costs of the elec- 
trodialysis process to convert selected saline 
wales potable water are preene tehica 


= electrodialysis process is evaluated; mathemat- 
ical relationships predicting 


plants are ; and areas where additional 
research and devel it can reduce the cost of 
water produced by electrodialysis are identified. A 


computer program, using Fortran II, was desi 

to operate on any possible combination of the 
following variables: six capacities, six waters, two 
climates, two mean current densities, four labor 
trates, two product water storage times, two aie 
est rates, and four electrical rates. This program 
readily adapted to make use of future deed: 
ments related to the variables. It is concluded that 
it is technically feasible to desalinate most natural 
saline waters with the electrodialysis process; eco- 
nomic feasibility has been proven for brackish 
water in the 1,000 to 10,000 ppm range; the cost of 
converting brackish water to potable water ranges 
from 40 cents to $1.50/1000 gallons, depending on 
aaduiieanimentcotenal anor and an eco- 


nomically optim’ ractical plant capacity is 
about 5,000,000 gpd. pd. (Davison IPA) 
W79-05081 


THIRD ANNUAL REPORT: SALINE WATER 
CONVERSION DEMONSTRATION PLANT 
NO. 1, FREEPORT, TEXAS, 

Stearns-Roger Corp., Denver, CO. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-193 120, 
Price codes: A09 in paper copy, AOI in microfiche. 
OSW Research and Development Progress Report 
No. 123, September 1964. 174 p, 39 fig, 28 tab, 11 
ref, 1 append. 14-01-001-218. 


Descriptors: *Desalination plants, *Desalination 
processes, *Long-Tube vertical distillation, *De- 
celiniice, Water purification, Mechanical equip- 
ment, Hydraulic machinery, Economics, Capital 
costs, Operating costs, Cost analysis, Cost com- 
parisons, Evaluation, On-site investigations, Corro- 
sion, Construction materials, Eva Sealing, Con- 
struction, Demonstration Plant No 1, 


Information concerning the Long-Tube Vertical 
(LTV) multiple-effect evaporation method of de- 
salination employed by Demonstration Plant No. 
1, Freeport, Texas, is presented. The technical, 
logistical, and economic evz!zations for fiscal year 
1964 operations are discussed in addition to the 
process and mechanical development program re- 
sults as related to the LTV scary rocess in particular 
and desalination in general. Capital and operating 
costs are compared to theoretical normalized capi- 
tal and operating costs. Production, economy 
ratios, cost averages, and maintenance problems 
are presented. A technical evaluation of the exist- 
ing process, equipment, corrosion, and construc- 
tion materials is included. The process evaluation 
includes limitations to the temperatures and con- 
centration ratios for scale-free operation of LTV 
evaporators without presoftening the feed water. 
Each category of process equipment was evaluat- 
ed. Information concerning the performance of the 
subsystems emphasizes the deaerator-decarbonator. 
Plant heat and material balance is illustrated by a 
flow diagram. (Davison-IPA) 

W79-05082 


INVESTIGATION AND PREPARATION OF 
POLYMER FILMS TO IMPROVE THE SEPA- 
RATION OF WATER AND SALTS IN SALINE 
WATER CONVERSION. 

— Research Corp., Everett, MA. Boston 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-181 467, 
Price codes: A04 in paper copy, AO1 in microfiche. 
OSW Research and Development Pro; Report 
No. 69, December 1962. 71 p, 16 fig, 20 tab, 6 ref, 2 
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append. 14-01-001-203. 


pecagy e rs: “Membranes, *Polymers, *Desalina- 
embrane nyodd vege: Permeability, Films, 

Thin films, Ion exc’ , Laboratory tests, Hydro- 
€& bonding, Water purification, Water treatment, 
ater quality, Water quality control, Surfactants. 


tal program to investigate and evalu- 
ate ioe net jb Bomb By rify the basic 
principles o! formance is reported. Poly- 
meric films of currently available materials were 
prepared and tested. A cellulose acetate composi- 
tion containing 10% PEG-200 has a transmission 
rate of 1.07 g/cm2/hr with more than 90% salt 
rejection. An increased rate and improved salt 
rejections resulted from the development of a ther- 
mal method of film treatment. Modified polyvinyl 
alcohol and cellophane films gave improved salt 
The eff and maintained good transmission rates. 
effects of wetting agents and hydrogen bond- 
ing on film performance are discussed. Film proc- 
essing variables on film structure were determined. 
(Davison-IPA) 
W79-05083 


UTILIZATION OF  Gaeaah al FOR SALINE 
WATER CONVERSION. 

Chance Vought Corp., Dallas, TX. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-181 469, 
Price codes: A18 in paper copy, AO1 in microfiche. 
OSW Research and Development Progress Report 
No 68, December 1962. 398 p, 131 fig, 14 tab, 60 
ref, 8 append. 14-01-001-210. 


Descriptors: *Desalination, *Radioisotopes, *De- 
salination apparatus, Economic feasibility, Com- 
patibility, Design data, Nuclear energy, Nuclear 
wastes, Costs, t estimates, Saline water, Water 
purification, Water treatment, Equipment, Labora- 
tory tests, Hazards, Evaluation, Technology, Re- 
search and development. 


A study involving the use of radioisotope power as 
a heat source for desalination is presented in three 
sections. A P poiarmt analysis of the economic 
feasibility of radioisotopes for desalination, and a 
parametric analysis of the economic feasibility of 
nuclear heat sources are presented in Section I. In 
Section II the various design parameters and asso- 
ciated compatibility problems were studied, and a 
conceptual design of a nuclear heater capable of 
supplying the thermal requirements for a 1,000,000 
gpd desalination plant ere at 200 kwh/1000 
gallons was developed. The design of a laboratory 
test model, based on the data of Section II and 
capable of producing 250 gpd of fresh water from 
saline water, is presented in Section III. The con- 
version system of this model was completely de- 
signed and analyzed for hazards. It is concluded 
that the most economic source of energy for this 
type of power is the calcined fission product waste 
from pay spent reactor fuel elements. (Davi- 
son-IPA 

W79.05664 


RESEARCH AND DEVELOPMENT OF PROC- 
fn FOR DESALTING WATER BY FREEZ- 
ING, 

Washington Univ., Seattle. Engineering Experi- 
ment Station. 

H. H. Hendrickson, and R. W. Moulton. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-161 385, 
Price codes: A08 in paper copy, AOI in microfiche. 
OSW Research and Development Progress Report 
No 10, August 1956. 172 p, 53 fig, 36 tab, 13 ref, 5 
append. 14-01-001-73. 


Descriptors: *Desalination, *Desalination process- 
es, *Freezing, *Sea water, Ice-brine systems, Ice- 
water interfaces, Separation techniques, Centrifu- 
gation, Economics, Cost analysis, Cost compari- 
sons, Desalination apparatus, Vapor compression 
distillation. 


Field tests were run with sea water on commercial 
and industrial icemakers of all available types. 
These icemakers included can-ice plants, flake-ice 
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machines, slush-ice machines, tube-ice machines 
and ice cream freezers. Although saline reduction 
was obtained, no commercial icemaker reduced the 
30,000 ppm total solid content of sea water down 
to the ppm of potable water. The performance 
of several representative icemakers were studied in 
the laboratory under controlled conditions to de- 
termine the best methods to separate entrapped salt 
from ice-brine mixtures. Theoretical studies were 
made of freezing cycles to find the most efficient 
one; economic studies were made of the most 
promising ones. During the testing it was deter- 
mined that primary function of the freezing is to 
nig an ice-brine mixture that is readily separa- 
le. Auxiliary separating equipment will be re- 
quired, because a certain amount of salt brine is 
always entrapped by the epee ice crystals. The 
separation methods studied were: centrifugation, 
gravity draining, vacuum draining, and compres- 
sion. Compression gave the best results below 2000 
ppm. Cost analysis were made comparing freezing 
to a hypothetical multiple-effect vapor compres- 
sion distillation plant. Costs were $2.31/1000 gal- 
lons for freezing and $1.94/1000 gallons for a 12 
effect distillation plant. (Davison-IPA 
W79-05085 


TEST MANUAL (TENTATIVE) FOR PERMSE- 
LECTIVE MEMBRANES, 

Bureau of Reclamation, Denver, CO. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-181 575, 
Price codes: A10 in paper copy, AO1 in microfiche. 
OSW Research and Development Progress Report 
No. 77, January 1964. 208 p, 20 fig, 1 tab. 14-01- 
001-165. 


Descriptors: *Permselective membranes, *Cation, 
*Anion, *Testing procedures, Chemical analysis, 
Chemical properties, Physical properties, Physico- 
chemical properties, Sampling, Storage, Desalina- 
tion, Electrodialysis. 


A set of specific, standardized test methods cover- 
ing sampling, storing, and shipping of anionic and 
cationic permselective membranes is presented. 
The tests are listed according to the properties to 
be measured, and they are numbered as follows: 
100. methods of inspection and sampling; 200. 
sample preparation, storage, and shipment; 300. 
visual test methods; 400. physical test methods; 
500. chemical test methods; 600. electromechanical 
test methods; 1000. reporting results; and 2000. 
theory and glossary of terms. Individual tests and 
procedures are indicated by a change in the final 
digits of the basic category number, and different 
methods used to determine the same class of prop- 
erties, or similar methods used to determine the 
same property with different materials are indicat- 
ed by digits after the decimal ce ny Although the 
tests in this manual are primarily for permselective 
membranes to be used in the dateatioune desali- 
nation process, it is believed that they can be 
adapted for other process requirements by chang- 
ing a or other test conditions. (Davison- 
IPA 

W79-05086 


SOLAR DISTILLATION OF SEA WATER IN 
THE VIRGIN ISLANDS, 

G. O. G. Lof. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-161 380, 
Price codes: A03 in paper copy, AO] in microfiche. 
OSW Research and Development Progress Report 
No. 5, February 1955. 41 p, 6 fig, 3 tab, 7 ref, 2 
append. 


Descriptors: *Desalination, *Solar distillation, 
*Solar stills, Desalination apparatus, Water purifi- 
cation, Separation techniques, Sea water, Desalina- 
tion processes, Virgin Islands, Water yield, Water 
supply, Heated water, Heat balance, Evaporation. 


The experimental program using a solar distiller 
consisting of a 4 x 9 ft horizontal evaporating pan 
covered with 45 degree sloping glass panels is 
discussed. Sea water was supplied to the tray to a 
depth of 1 to 2 inches, and evaporation took place 
as the sun warmed the black bottom of the pan. 


tion was noted, and the total water production for 


each day was computed. Under the av pre- 
vailing solar conditions of the Caribbean 4 
winter, the distiller operated at about 35% solar 


utilization efficiency with a daily yield of about 0.6 


Ib of water/: mk on r pan. This yield, 
about half of for this type of equip- 
ment, woud be improved by reducing heat losses. 


st Is- 
lands for about $1.00/; eet talon ¥ ak 
of distillation equipment could be built for $1. 
ft of pan area and in a government owned 
with a fixed charge of 5%/year. (Davison- 
W79-05087 
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DEMINERALIZATION OF SALINE WATER 
WITH SOLAR ENERGY, 

G. O. G. Lof. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-161 379, 
Price codes: AOS in paper copy, A01 in microfiche. 
OSW Research and Development Progress Report 
No. 4, August 1954. 84 p, 20 fig, 5 tab, 67 ref. 14- 
01-001-55. 


Descriptors: *Desalination processes, *Solar distil- 
lation, *Desalination apparatus, Solar stills, —_ 
rators, Water treatment, Water purification, Eco- 
nomic feasibility, Costs, Construction costs, Esti- 
mated costs, Water rates, Saline water, Deminerali- 
zation. 


Numerous p methods for 
saline water with solar energy have been non ne 
from the engineering and economic viewpoints, 
and probable minimum costs for producing fresh 
water with these methods have been estimated. 
The two main categories of solar demineralization 
processes are those using electric energy generated 
in a solar power plant, and those using heat devel- 
Oped SS & Sains Senay Cnet The major types 
solar demineralization are compared with each 
other and with conventional evaporation methods. 
Those processes possessing better utilization pros- 
pects are further analyzed. Individual investment 
and operating cost items are tabulated, and ap- 
proximate total water production costs for a one 
million gpd plant are determined. The cost of 
yy water with these methods ranges from 
1.00 to $4.00/1000 gallons. A large, publicly 
owned sea water demineralization plant employing 
glass covered evaporation pans at an investment 
cost of $1.00/sq ft of evaporating surface could 
produce fresh water at approximately $1.60/1000 
gallons. It is concluded that only solar evaporation 
can be economically competitive with the least 
expensive conventional methods, and that the 
simple, direct heated solar still is economically 
superior to other solar demineralization equipment. 
(Davison-IPA) 
W79-05088 


FURTHER PROPERTIES OF HYDRATES AND 
HYDRATING AGENTS. 

Syracuse Univ., Research Corp., NY. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-181 425, 
Price codes: AOS in paper copy, AO] in microfiche. 
OSW Research and Development Progress Report 
No. 70, January 1963. 75 p, 11 fig, 15 tab, 8 ref, 
append. 14-01-001-177. 


Descriptors: “*Hydrates, “Hydrate processes, 
*Solubility, *Solubility apparatus, *Crystal 
growth, Crystallization, Freezing, Demineraliza- 
pes Desalination, Separation techniques, Super- 
cooling. 


Research results on the thermodynamic p: 

and solubilities in hydrate systems and on the aa 
of growth of ice crystals are presented. A solubil- 
ity apparatus was used in experiments to test F-21, 





F-31, methyl bromide, F-142b, and F-12B1. Results 
of those i are summarized in 


tests tabular 
form. Data on i chloride 
and F-12 are included. It conciaros tet peoeay 
is the ydrating and F-31 
is the most i in the study 


ical Information 
VA 22161 as PB-181 591, 
copy, AO! in in microfiche. 


Service, 
: Sioa Pia) TOL obor 


processes, 
it, Water 


In an investigation of the mechanism of solidifica- 
tion of aqueous solutions, 
solutions on a flat surface were 


concen! 

of the individual dendritic plates. Stationary mag- 

netic fields increase dendrite spacing for a given 
ing rate; an increase in the field 

induces serrations and side branching of dendritic 

plates. It is concluded that under fast freezing 


elds are less influential i freezing is 
inte fom sd chill urce under gradient 
freezing conditions than under uniform 

rates. (Davison-IPA) 

W79-05357 


ECONOMIC AND TECHNICAL EVALUATION 
OF THE WIPED FILM EVAPORATOR, 

General Electric Co., Burlington, VT. 

R. E. Anderson, and C. W. Lotz. 

Available from the National Technical Information 
ingfield, VA 22161 as PB-181 686, 
Price codes: A03 in paper copy, AOI in microfiche. 
OSW Research and Development Progress 
Report, No. 105, July 1964. 37 p, 14 fig, 1 tab. 14- 
01-0001-248. 


Descriptors: *Desalination, *Desalination 

es, *Desalination plants, *Wiped film pooh te mk 
Pilot plants, Testing, Evaluation, Equipment, Eco- 
nomics, Capital costs, Operatin; ng costs, Sea water, 
Evaporation, Heat transfer, Films, Wrightsville 
Beach(North Carolina). 


Tests conducted on the wiped film evaporator at 
be ilot plant at Wrightsville Beach Test Station 
orth Carolina are described. The pilot plant is 
a = Goutie effect type plant em; loying the double 
flute evaporation process as well as the wiped film 
evaporator. Data obtained during the shake-down 
runs of the entire plant indicated needed improve- 
ment for the following wiped film still compo- 
nents: lower shaft bearing, upper shaft bearing, 
gear box bearings, tube wall, acid line, and con- 
denser shell vent. Six single effect wiped film tests 
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THERMODYNAMIC PROPERTIES OF 
SALINE WA 
Monsanto Research Corp., Everett, MA. Boston 


W. H. Power, and B. M. Fabuss. 

Available from. the National Technical Information 
Service, Sacingtiond, VA 22161 as PB-181 685, 
Price codes: AOS in copy, A0Ol in microfiche. 
OSW Research ment Progress Report 
No. 104, July 1964. 85 p, 22 fig, 8 tab, 24 ref, 1 
append. 14-0001-294. 


ies, Hydrates, Anhydrite, Calcium 
Gypsum, Laboratory tests, Saline 
water, Water properties, Water analysis, Solubility. 


The solubility of calcium sulfate and its hydrates in 
and saline 


gypsum, _ selenite (natural), alpha-hemihydrate, 
-hemihydrate, beta soluble anhydrite, insoluble 
anhydrite, and insoluble anhydrite (natural). The 
three ental units, low temperature, inter- 
mediate temperature, and high 
described. Solutions, solids and specific conduc- 
tances of calcium sulfate solutions were analyzed, 
and the summary of these solubility measurements 
are tabulated. Vapor pressure measurements and 
density measurements have not been made, but the 
equipment with which these measurements will be 
=, is sp 0 It is roel that ~— e 
in thi ly are in good agreement wi' e 
data in literature. (Davison-IPA) 
W79-05359 


HEAT TRANSFER AND CORROSION CHAR- 
ACTERISTICS OF CAPILLARY FLUTED ALU- 
MINUM TUB 


AiResearch Mfg. Co. of Arizona, Phoenix. 

E. L. Kumm. 

Available from the National Technical Information 
Service, Spri Id, VA 22161 as PB-166 241, 
Price codes: AO5 in copy, A01 in microfiche. 
OSW Research and elopment Progress Report 
No. 103, October 1964. 81 p, 39 fig, 3 tab, 18 ref. 
14-01-0001-362. 


Descriptors: *Desalination, *Desalination process- 
es, *Vapor compression distillation, *Desalination 
oppecntan, *Thin films, *Aluminum, *Aluminum 

*Corrosion, Coatings, Cathodic protection, 
S Tubes, Heat transfer, Evaporation, Sea 
water, Economic justification. 


A theoretical and experimental study of techniques 
to improve thin-film evaporation by using fluted 
aluminum tubes is presented. A discussion of the 
vapor compression distillation system for desalina- 
tion of sea water includes thermodynamic consid- 
erations, heat transfer in evaporator condenser 
tubes, aluminum corrosion, and economic consid- 
erations. The many coatings used to improve the 
resistance of the naturally oxidized surface of alu- 
minum are divided into two classes: (1) chemical 
conversion treatments including anodizing bath, 
oxide formation, chromate conversion, boeh- 
mite formation; and (2) film coatings including 
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plastics and metals. They can be used separately or 
in combination. Immersion tests were made of 
aluminum alloy samples with various coatings and 
sea water. The best coating tested consisted of an 
aluminum alloy covered with a boehmite film. The 
overall results show that aluminum is very resistant 
to sea water corrosion when the water is unconta- 
minated by the heavy metal ions, , iron and 
nickel. A boehmite-coated tube given cathodic 
protection showed no surface pitting after bein 

subjected to applied voltage equivalent to about 

microampheres/sq ft of tube surface for 1080 
hours. Mi ic examination of fluted tubes 


revealed salt its had occurred on the sharpest 
edges and in crevices, except for the tube 
internally coated with silicone UCAR 101. (Davi- 
son-IPA) 

W79-05360 


INVESTIGATION OF THERMAL DIFFUSION 
FOR SALINE WATER CONVERSION, 

Philco, Newport Beach, CA. Research Labs. 

J. L. Richardson. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-181 687, 
Price codes: A10 in paper copy, A01 in microfiche. 
OSW Research and Development Report No. 107, 
July 1964. 217 p, 57 fig, 16 tab, 168 ref, 6 append. 
14-01-0001-297. 


Descriptors: *Desalination, *Mass transfer, *Diffu- 
sion, *Thermal properties, Theoretical analysis, 
Saline water, Sea water, Physical properties, Math- 
ematical studies, Ion transport. 


The mechanism of mass transfer in an ionic solu- 
tion where temperature and concentration gradient 
coexist was investigated. Theoretical predictions 
were made of the ordinary and thermal diffusion 
properties of sea water and saline water. Mass 
iffusion properties of these saline systems are very 
dependent on temperature; their variation with 
concentration is slight. Results indicate that the 
thermal and ordinary diffusion coefficients of sea 
water are smaller than those of the saline water at 
similar conditions of temperature and concentra- 
tion. Multi-component effects are considerably im- 
portant in these systems. Theoretical and experi- 
mental evidence indicate that ions diffuse at signifi- 
cantly different rates, and sometimes in opposite 
directions depening on whether the ion is in a 
binary or multicomponent ionic solution. Thermo- 
gravitational column studies showed that the 
achievement of appreciable separations of salt from 
water requires an excessive length of time. Areas 
requiring further investigation are indicated. 
(Davison-IPA) 
W79-05361 


PARAMETRIC COST STUDIES PERTAINING 
TO DUAL-PURPOSE POWER AND WATER 
DESALINATION PLANTS, 

Burns and Roe, Inc., New York. 

L. Stone, F. J. Patti, M. E. Knebel, W. G. Gerber, 
and M. Zizza. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-181 694 
Price codes: A07 in paper copy, AO1 in microfiche. 
OSW Research and Development Progress Report 
No. 109. 1964. 111 p, 54 fig, 18 tab, 8 ref, 2 append. 
14-01-001-345. 


Descriptors: *Desalination plants, *Multistage 
flash distillation, *Nuclear powerplants, Nuclear 
reactors, Desalination, Desalination processes, 
Economics, Electric power costs, Water costs, Po- 
table water, Saline water, Electric power produc- 
tion, Optimization, Steam turbines. 


The results of an optimization study conducted on 
the design and economics of multistage flash evap- 
oration plants which produce both potable water 
and electric power are reported. Water and power 
production costs were determined for conversion 
plants with capacities ranging from 7 to 50 mmgpd 
in conjunction with electric power generators 
driven by steam from nuclear reactors of 40, 70, 
120, and 500 MWt. Brine heater temperatures of 
250F and 350F were considered, municipal financ- 
ing rates were used, and electric power was con- 
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sidered to be sold at production cost. Optimization 
was also obtained for fossil-fueled plants in the 1 to 
14 mmgpd range. The unit costs for producing 
desalinated water in dual-purpose nuclear plants 
decreased as the reactor power levels increased 
from 40 to 500 MWt, and fresh water production 
levels were increased from 7 to 20 mmgpd. At the 
500 MWt reactor power level there was little 
change in the unit cost of water for a production 
range from 20 to 50 mmgpd. Unit capital costs rise 
as water production is decreased, but bby can 
be effected for a given water production by in- 
creasing the reactor power level. The unit cost of 
electricity was based on the net generation being 
equal to the gross generation minus the auxiliary 
ee a wr for the steam and turbine plant. 
use the fossil fueled plants were all single 
— plants, they were not comparable to most 
nuclear plants. (Davison-IPA) 
W79-05362 


RESULTS OF SELECTED LABORATORY 
TESTS OF AN IONICS DEMINERALIZER, 
Ionics, Inc., Watertown, MA. 

N. W. Rosenberg, T. A. Kirkham, C. E. Tirrell, 
and N. E. Saliba. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-161 376, 
Price codes: A07 in paper copy, AO! in microfiche. 
OSW Research and Development Progress Report 
No. 1, April 1954. 75 p, 35 fig, 14 tab. 14-01-001-52. 


Descriptors: *Desalination, *Desalination process- 
es, *Demineralization, *Water purification, *Costs, 
*Estimated costs, Membranes, Membrane process- 
es, Evaluation, Cost analysis, lon exchange, Desali- 
nation apparatus, Laboratory tests, Equipment, 
Brackish water, Sea water, Electric currents, Elec- 
tric power demand, Resistance. 


An investigation of the process variables of an 
Ionics membrane demineralizer, an electrical proc- 
ess, as applied to brackish waters from South 
Dakota, Arizona, and Texas, and sea water and 
diluted sea water is discussed. Emphasis was di- 
rected toward developing an optimum operation 
technique for minimizing the cost of demineraliz- 
ing water with this process. The theoretical basis 
of membrane demineralization and the operation of 
the experimental unit are discussed. Results of the 
laboratory operation include information on oper- 
ating data, voltage-current relations, resistance vs 
purification, current vs purification, power demand 
vs product concentration, product concentration 
vs flow rate, power index vs feed concentration, 
variation in waste stream flow, hydraulic pressure 
drop, performance on field samples, electrode effi- 
ciencies, ppm reduction, and product water yield. 
Cost estimates to treat each of the three brackish 
waters were prepared based on a facility designed 
to produce 3,280,000 gph with a water quality of 6 
epm. The estimates included an estimation of auxil- 
iary equipment required. It is concluded that this 
process shows sufficient potential to warrant field 
operation of a larger installation to confirm the 
estimates of this study. (Davison-IPA) 

W79-05363 


DEVELOPMENT OF A DIRECT-FREEZING 
CONTINUOUS WASH-SEPARATION PROC- 
ESS FOR SALINE WATER CONVERSION, 

C. M. Bosworth, S. S. Carfango, and D. J. Sandell. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-161 397, 
Price codes: A05 in paper copy, AOI in microfiche. 
OSW Research and Development Progress Report 
No. 23, January 1959. 80 p, 30 fig, 16 tab, 1 
append. 14-01-001-86. 


Descriptors: *Desalination, *Desalination process- 
es, *Desalination apparatus, *Freezing, Ice, Ice- 
brine systems, Equipment, Costs, Cost analysis, 
Cost comparisons, nomic feasibility, Electric 
power costs, Operating costs. 


The first phase of research evaluating a direct 
freezer and a counter-current washing separation 
column is discussed. Ice was produced at a very 
low temperature using a direct freezer. The tem- 
perature difference is one to two degrees F. It was 
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found that separation of ice — a counter-current 
washing column is feasible. y 5% of the prod- 
uct was wasted as wash water, when the ice pro- 
duced contained less than 500 ppm salt concentra- 
tion. Estimates were made of the cost of the proc- 
ess using a compressor for vapor removal and an 
absorption machine, and a comparison was made 
with a conventional refrigerating process. An anal- 
ysis indicates that the process is economically feasi- 
ble with power costs ranging from $.13 to $.50/ 
1000 gallons; other opera costs are $.15 to $.30, 
and amortization on a ,000 gpd plant varies 
from $.50 to $1.00. the coieman t, experimental 
work, and results are illustrated with photographs, 
charts, and tables. (Davison-IPA) 

W79-05364 


DEMINERALIZATION OF SALINE WATER 
BY ELECTRICALLY-INDUCED ADSORPTION 
ON POROUS CARBON ELECTRODES, 
Oklahoma Univ., Norman. Dept. of Chemistry. 14- 
01-001-160. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-181 142, 
Price codes: AOS in paper copy, AO1 in microfiche. 
OSW Research and Development Progress Report 
No. 58, March 1962. 85 p, 12 fig, 11 tab, 15 ref, 1 
append. 14-01-001-160, 


Descriptors: *Desalination, *Desalination process- 

es, *Demineralization, Anion exchange, Cation ex- 
change, Electrodes, Electrodialysis, Electrochem- 
istry, Separation techniques, Desalination appara- 
tus, Estimated costs, Cost analysis, Carbon. 


The development, fabrication, and characterization 
of carbon electrode cells for use in saline water 
demineralization are reported, and cost estimates 
for a 100,000 gpd brackish water plant utilizing this 
electrochemical method are presented. During the 
past year carbon blacks and chars have been incor- 
ted into demineralization electrodes, and 
igher capacities have been attained for cation- 
responsive and anion-responsive electrodes. Elec- 
trode backing material, changed from Dacron felt 
to Dacron ‘paper’, has resulted in more beneficial 
electrode characteristics. Two new cells were con- 
structed: the DC-5, a multi-electrode high-capacity 
cell, and the DC-6, a small versatile cell designed 
for electrode development. A new approach in cell 
design was used for the preparation of composite 
cation-and anion-responsive electrodes which were 
tested. The laboratory demineralization apparatus 
was expanded, so that simultaneous operation of 
two demineralization cells became ible, and 
the testing process was accelerated. The results of 
the cost estimates for demineralizing brackish 
water with carbon electrodes indicate that the 
process is economically competitive with other 
currently in use. (Davison-IPA 
W79-05365 


ABSORPTION-MULTISTAGE FLASH DISTIL- 
LATION PROCESS, 

Fluor-Singmaster and Breyer, Inc., New York. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-181 545, 
Price codes: AO5 in paper copy, AO1 in microfiche. 
OSW Research and Development Progress Report 
No. 81, September 1963. 77 p, 24 fig, 7 tab, 37 ref, 
4 append. 14-01-0001-305. 


Descriptors: *Desalination, *Desalination plants, 
*Desalination processes, *Sherwood absorption- 
distillation process, Flash distillation, Cost esti- 
mates, Capital costs, Operating costs, Evaporation, 
Water treatment, Water purification Water rates. 


The application of the Sherwood Absorption-Dis- 
tillation Process, or absorption solution cycle, to 
multistage flash evaporation is reported. The four 
objectives of this work include: (1) a literature 
study; (2) selection of absorbent for the solution 
cycle; (3) preparation of a process flow sheet with 
temperature pressure, and material and energy bal- 
ance; and (4) reg and operating cost estimates 
for a 10 mgpd plant. The Messed is described and 
the develoouiedt of the al ya cycle in combi- 
nation with multistage fl distillation is dis- 
cussed. A summary of performance and design 


Gate Sees on Sow ees 6 ee 
design provides for four rption-m 

flash evaporator units, each with a 2,500,000 
ity requiring steam supplied by two 600 psig, 
GOOF bol ers; steam turbines are included in the 
sign. Capital cost expenditure is $1.29/dail 

allen and water production cost is $.68/1000 
ons of distilled water. It is concluded that the 
development study of this process confirms that a 
high thermal efficiency economy can be real- 
ized by i steam to produce 


generating 
the power needed for pumping and other oper- 
ations in the distillation plant. ig pees costs 
favor the absorption-mi 
plant when fuel c costs exceed a similicn ; the 
two processes are equal when fuel costs are $.35 to 
$.40/million Btu. (Davison-IPA) 
W79-05366 


INVESTIGATION OF THE AVAILABILITY OF 
GEOTHERMAL ENERGY FOR THE DEMIN- 
ERALIZATION OF SALINE WATER, 

School of Mines Research and Development Asso- 
ciation, Rapid City, SD. 

J. Atm E. R. Stensaas, P. M. Stafford, 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-161 401, 
Price codes: A04 in paper copy, AOI in microfiche. 
OSW Research and Development Progress Report 
No. 28, July 1959. 48 p, 11 fig, 4 tab, 9 ref, 1 
append. 14-01-001-87. 


Descriptors: *Desalination, *Desalination me meg 
es, Ne eee 

rings, Geysers, logic inv 
Geslogical surveys, Black fllgSouth akon, 
California, Analog models, 
Evaporators, Water caidas =e ae 


Part I examined the availability of geothermal 
energy from the Black Hills of South Dakota. 
Since the geology and structure of this area are 
well known, and the area is known to have many 
hot wells, it was thought that a study of the region 
would provide conclusions which could be applied 
to other areas in relation to geothermal =. 
Heat extraction from a poet. = structure 

to the Black Hills was studied with an electric 
analog method; conclusions were applied to known 
well data. The data indicates that the thermal 
gradients of the region are not much higher than 
the average thermal ient reported for the 
earth’s crust and, therefore, the Black Hills do not 
offer any advantage for extraction of geothermal 
energy. Part II presents an investigation of the 
availability of geothermal energy in California and 
its applicability to demineralization of saline water. 
The two aspects of the investigation included the 
extraction of heat from a thermal well and the 
extraction of heat from a hydrothermal source, 
such as hot springs, geysers, and steam wells. 
Using an assumed design of a two-stage muitiple- 
effect evaporator plant and a long vertical-hole 
heat collection surface, the cost of 1,000 gallons of 
fresh water produced using a thermal well as an 
energy source was $13.50. Steam weils offer the 
nearest approach to a thermal energy source for 
the demineralization of saline water. Insufficient 
data on steam well output makes it difficult to 
estimate the potential of these sources. (Davison- 
IPA) 
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THE KOPPERS HYDRATE PROCESS FOR 
SALINE WATER CONVERSION EXPERIMEN- 
TAL AND ENGINEERING STUDIES, 

Koppers Co. Inc., Pittsburgh, PA. 

E. D. Brennan, and P. Van Der Heem. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-166 397, 
Price codes: A03 in paper copy, AO1 in microfiche. 
OSW Research and Development Progress Report 
No. 125, 1964. 39 p, 14 fig. 14-01-0001-365. 


Descriptors: *Desalination processes, *Koppers 
Hydrate Process, *Hydrate processes, *Crystal 
growth, *Hydration, Separation techniques, Crys- 
tallization, Filters, Chlorine, Desalination, Desali- 
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design study of a light water- 
cooled nuclear steam generator 
flash distillation system for the 


process ‘nepd cod 
and water costs are presented for a 50 con- 
version plant and a one mgpd conversion plant. 
The proses condition variation for the 50 Hanged 
plant, and experimental flexibility for the one 
mgpd plant are discussed. The pressurized water 
reactor (PWR) used to supply the steam for the 50 
mgpd conversion xe is described in terms of 
plant design and selection of materials. Fuel cycle 
costs and are discussed. The esti- 


gallons. estimated cost includes all costs asso- 
ciated with the plant operation. The direct field 
cost of the plant is equivalent to $. 75/gallon/day, 
total plant cost is equivalent to $.86/g: 
and steam cost is estimated at $.37/mi 


into potable water using this technology is low 
to make it potentially important in aug- 

menting the water supply for many areas of the 

world. (Davison-IPA). 
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DEVELOPMENT OF THE SOLVENT DEMIN- 
ERALIZATION OF SALINE WATER, 
Texas A and M Research Foundation, College 
Station. 
Available from the National Technical Information 
Service, Spri -. VA 22161 as PB-161 769, 
Price codes: A\ copy, AOl in microfiche. 
OSW Research nat elopment by ot 
No. 35, Pebrany 1960. 92 5 23 fia a 1- 
001-77, 14-01-001-106. 
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tion, * apparatus, *Solvent extraction 


Solyent extractions, Solvents, Solubility, 
Freterogenety, Equilibrium, Physical properti 


ish water, Cost analysis, Sea water, Ethers, 


Continued research on the solvent extraction proc- 
ess for desalination of sea water is reported. Physi- 
cal data on a number of solvents is presented. 
souuencaettanlags snines, ond oe. Checerst 

- tertiary amines, e glycero 
and glycol ethers. Solubility in water, density, 

seers end, erlang, point sae ated, fol 


um data for some 


i data were as predicted 
ilibrium and solubility data for the 
solvents used. Cost.equations, based on a 10 mgpd 
plant, were dev for two solvents under var- 
ious conditions. It is led that the solvent 

“ye marcere nantes on 8 Snel pleat scale 
using di-isopropylamine as solvent. It is con- 
cluded that this process has certain advantages 

processes being considered for desalina- 
tion of brackish water with a salt content of 5,000 
to 10,000 ppm. (Davison-IPA) 
W79-05370 


WEATHERING TESTS OF PLASTICS AND 
DESIGN OF SUSPENDED ENVELOPE SOLAR 


Bjorksten Research Lab., Inc., Madison, WI. 
OSW Research and Development Progress Report 
No. 30, ber 1959. 45 p, 14 fig, 7 tab, 3 ref. 
14-61-001-91. 


aye e *Desalination, 
tus, *Solar stills, *Solar distillation, * 

*Weathering, Distillation, Deteriora- 
tion, Fabrication, Films, Laboratory tests. 


An investigation of the resistance of plastic film 
materials to solar radiation and weathering caused 
by distillation conditions was carried out with lab- 
oratory tests and outdoor exposure tests. Sample 
containers were developed to protect the speci- 
mens of film while they were exposed to distilla- 
tion conditions. An accelerated testing device was 
constructed which seemed suitable for rapid 
screening materials, but direct correlation with 
outdoor exposure was not established. The testing 
program was expanded to include preliminary 
design, construction and testing suspended enve- 
lope stills in a modular unit form. The design 
developed uses commercially available structural 
elements which require a minimum amount of fab- 
tication into still modules. The available plastic 
materials with superior resistance to exposure pre- 
sented problems in effective sealing. Fluorocarbon 
plastic were superior in resisting solar distilla- 
tion conditions, but their high cost and limited 
availability make it impractical to use them for 
solar stills. It was found that adhesives or other 
lastics in contact with the film must be selected 
lor compatibility with it under distillation condi- 
tions of solar exposure and humidity. It is conclud- 
ed that in regions suited for year-round operation 
of solar stills, the optimum inclination angle for 
envelope stills tend to equalize the pro- 
duction of product water throughout the year be- 
cause collection efficiency is increased at low sun 
angles. (Davison-IPA) 
W79-05371 


*Desalination pros 
ics, 


3C. Use Of Water Of Impaired 
Quality 


ABSOLUTE SOLUTION TO INDUSTRIAL 
WASTE WATER PROBLEM--OUTFALL PRE- 


INDUSTRIEAB 

TERBINDUNG DES ABFLUSSES), 

For primary bibliographic entry see Field 3E. 
W79-05433 


WATER SUPPLY AUGMENTATION AND CONSERVATION—Field 3 


CONTROLLING IRON OXIDE DEPOSITION 
IN BOILER SYSTEMS, 

Nalco Chemical Co., Chicago, IL. 
J. A. Kelly, and T. R. Filipowski. 
TAPPI ineering Conference, San Francisco, 
cor GMa ada Sub raat et 

. ta, : 
ilus, 8 ref, 6 tab. . 


Descriptors: *Boiler feed water, *Iron oxides, 
*Water treatment, *Corrosion, Industrial water, 
Pulp wastes, Pulp and paper industry, Effluents, 
Dissolved “oe Deaeration, Iron compounds, 
Daron. ater softening, i ization, 

ilers, Amines, Condensates, Oxides, Water prop- 
erties. 


The use of high-Btu condensates from the paper 
machine and other mill areas as feedwater to the 
power boiler contributes to iron oxide deposition 
on heat-transfer surfaces. The first h to 
combat this problem is to control iron oxide at its 
source by inhibiting the generation of corrosion 
products in the condensate system. Chemical con- 
trol can be accomplished using neutralizing amines 
for condensate pH elevation and filming for sur- 
face protection. Dissolved oxygen, a major corro- 
sion agent, is primarily contro by mechanical 
deaeration and residual chemical oxygen scaven- 
gers. The second approach is to remove particulate 
iron oxide from the system by reli vera a 
condensate polisher to act as a filter. i 

iron oxide can also be removed from the system 
after identifying the condensate sources of high 
iron oxide levels and discontinuing their entry into 
the boiler feedwater system. The third approach is 
to chemically control iron oxide deposition in the 
boiler by using a hey og coupled with hardness 
control agents, to limit particle size growth and 
inhibit agglomeration. The best results are obtained 
with a dispersant that interacts with iron oxide in 
the feedwater and conditions it so that iron oxide 
transport through the boiler is accomplished. 
(Swichtenberg-IPC) 

W79-05498 


3E. Conservation In Industry 


PROCESS FOR PHOSPHATE CONVERSION 
COATING WITH TREATMENT OF RINSE 
WATER BY REVERSE OSMOSIS AND ION 
EXCHANGE, 

Nippon Paint Co. Ltd., Osaka (Japan). (Assignee). 
For primary bibliographic entry see Field 5D. 
W79-05372 


WHITE WATER RECYCLED AT C.LP. (CANA- 

DIAN INTERNATIONAL PAPER CO.), DAL- 

HOUSIE, N.B., 

International Paper Co., Dalhousie (New Bruns- 

wick). 

E. Mercier. 

Canadian Pulp and Paper Association Technical 

Section, Environment Improvement Conference, 

October 17-19, 1978, Thunder Bay, Ontario, Pre- 
rints, p E1-E3. 3 fig, 1 ref. Canadian Pulp and 
aper Association, Montreal. 


Descriptors: *Water conservation, *Pulp and 
paper industry, *Recycling, *White water(Paper 
machines), Foreign countries, Canada, Water pol- 
lution sources, Pulp wastes, Water reuse, Water 
pollution control, Closed system, Newsprint mills, 
Groundwood mills, Sulfite pulp mills, Industrial 
water. 


The white water recycling system at the newsprint 
mill of Canadian International Paper Co. (New 
Brunswick), in conjunction with the groundwood 
and sulfite mills, is practically closed, only the 
second-stage cleaner rejects being sewered. A 
unique feature is that excess groundwood white 
water overflows into the sulfite mill white water 
chest. About 98% of the mixed stock leaves the 
fourdrinier machines as newsprint or is recycled. 
The main sources of fiber loss are lg, a mill 
and sulfite mill cleaner rejects as well as come 
groundwood screen rejects. (Swichtenberg-IPC) 
W79-05421 


Conservation In Industry—Group 3E 


EFFECT OF PROCESS WATER RECYCLE ON 
POLLUTION CONTROL AND ENERGY CON- 
SERVATION, 

Consolidated-Bathurst Ltd., Montreal (Quebec). 


Y. M. Mehta. 

Canadian Pulp and Association Technical 
ion, Environment Improvement Conference, 

October 17-19, 1978, Thunder Bay, Ontario, Pre- 

prints, p. D1-D12. 1 append, 13 fig, 6 ref, 6 tab. 

Canadian Pulp and Paper Association, Montreal. 


Descriptors: *Water pollution control, *Pulp and 
paper industry, *Energy, *Conservation, *Waste 
water treatment, *Recycling, Pulp wastes, Ef- 
fluents, Water pollution sources, Water pollution 
treatment, Foreign countries, Canada, ex- 
changers, Recirculated water, Centrifugation, In- 
dustrial water, Instrumentation, Electronic equip- 
ment, Particle size, Wastes, Industrial wastes, 
Newsprint mills, White water(Paper machines). 


Pilot-plant and full-scale trials at the newsprint 
mills of Consolidated-Bathurst Ltd. (Canada) were 
conducted to evaluate the performance of the 
Sweco centrifu; screen concentrator. Solids 
were removed from saveall and pulp thickener 
filtrates and from pulp machine white water by this 
cleaning device at an efficiency of 40-60%. Clari- 
fied white water is suitable for reuse as shower 
water and sealing water for vacuum wey The 
Coulter Counter, an electronic device for par- 
ticle size analysis, is used to evaluate the perform- 
ance of filtration equipment. Heat recovery proc- 
esses for groundwood effluent streams having sus- 
pended solids concentrations up to 2,000 ppm are 
demonstrated using =y and spiral heat exchang- 
ers. (Swichtenberg-IPC) 

W79-05422 


THE IMPACT OF OXYGEN DELIGNIFICA- 
TION SYSTEM ON SCREEN ROOM AND 
BLEACH PLANT EFFLUENTS, 

Eddy Forest Products Ltd., Espanola (Ontario). 
C. R. Cook, and J. H. Lund. 

Canadian Pulp and Paper Association Technical 
Section, Environment Improvement Conference, 
October 17-19, 1978, Thunder Bay, Ontario, Pre- 
prints, p. C1-C7. 6 fig, Canadian Pulp and Paper 
Association, Montreal. 


Descriptors: *Bleaching wastes, * 
industry, Wastes, Industrial wastes, wastes, 
Water pollution sources, Biochemi oxygen 
demand, Chemical oxygen demand, Effluents, Hy- 
drogen ion concentration, Water 
ee ee msumptive use), Water con- 
servation, Recycling, Water reuse, Dissolved 
solids, Oxygen, Oxygen bleaching, Delignification, 
Kraft mills. 


tear paper 


An environmental evaluation is presented of the 
BOD and COD contents of screen room and 
bleach plant effluents at the bleached kraft mill of 
E.B. Eddy Forest Products Ltd. (Ontario). Im- 
provements in pH, dissolved solids losses, and 
water consumption are noted following the con- 
version of the CEHD bleach line to an OC/ 
DEHD sequence. Oxygen bleaching was intro- 
duced, and the conventional chlorination stage was 
replaced by a high-temperature C/D stage. The 
total BOD of the screen room and bleach plant 
effluents was decreased by 50% and the COD by 
30%. Oxygen bleaching reduced water consum; 
tion by 400 gal/min in the screen room. The 
sewered flow from the chlorination stage was re- 
duced from 5,000 gal/min for <he old chlorination 
stage to 1500 gal/min after the installation of a 
titanium washer which recycles most of the chlor- 
ination filtrate. (Swichtenberg-IPC) 
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HIGHLY EFFECTIVE PAPER-MACHINE 
SHOWER SYSTEMS (VYSOKO-EFFEKTINYE 
SPRYSKOVYE SISTEMY), 
Vsesoyuznyi-Nauchnyi Planovii Otdel Bumazhnoi 
Promyshlennost, Moscow (USSR). 

V. G. Ignatenko, and Ya V. Nikitin. 

Bumazhnaya Promyshlennost’, No. 8, p 20-21, 
August, 1978. 1 tab. 
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Descriptors: *Water conservation, *Pulp and 
ss industry, *Showers, *Paper machines, 
reshwater, Nozzles, Water pressure, Foreign 
countries, Water reuse, Recycling, Industrial 
water, Water pollution control, Water pollution 
sources, Jets, Wastes, Industrial wastes, Soviet 
Union(USSR), White water(Paper machines), 
Wash water. 


The efficiency of paper-machine wire showers, in 
terms of wire cleaning quality and fresh water 
consumption per meter of wire width, is deter- 
mined by many factors such as the shape of the 
nozzle jet, pressure, time of action (continuous or 
intermittent), and the type of paper manufactured. 
Efficient shower systems installed at several Soviet 
paper mills are described. For example, the shower 
system installed on a newsprint machine at the 
Kondopoga mill combines low-pressure flat (fan- 
shaped) jet showers operating continuously and 
utilizing recycled water, with oscillating high-pres- 
sure showers operating intermittently and using 
fresh water. A comparison of various shower sys- 
tems operating on paper and board machines indi- 
cates that the best means to reduce the consump- 
tion of fresh water and to prolong the service life 
of the machine clothing is to combine low-pressure 
showers with oscillating high-pressure showers, to 
use nozzles with fan-shaped jets, and to utilize 
partially recycle water, such as clarified white 
water. (Stapinski-IPC) 

W79-05430 


ABSOLUTE SOLUTION TO INDUSTRIAL 
WASTE WATER PROBLEM--OUTFALL PRE- 
VENTION (DIE ABSOLUTE LOESUNG DES 
INDUSTRIEABWASSER--PROBLEMS -- UN- 
TERBINDUNG DES ABFLUSSES), 

A. Bruhne. 

Industrieabwaesser, p 9-19, June, 1977. 3 fig. 


Descriptors: *Pulp and paper industry, *Water 
conservation, *Water pollution control, Effluents, 
Water reuse, Recycling, Waste water(Pollution), 
Waste water treatment, Evaporation, Corrosion, 
Foaming, Slime, Waste treatment, Economics, Ad- 
ministration, Legal aspects, Waste treatment, 
Water pollution sources, Pulp wastes, Wastes, 
Closed systems, Waste paper, Fine papers, Bacteri- 
cides, Chlorine, White water(Paper machines), 
Pollution abatement. 


Liquid industrial effluents can be prevented entire- 
ly by selecting a dry production technology in lieu 
of a wet process, e.g., air-laid in lieu of water-laid 
sheet formation (papermaking) or compressed air 
in lieu of water as a cooling medium. Volumes of 
discharge effluents (outfall sewers) can be reduced 
by recycling of process water and concentration of 
waste water streams by evaporation, etc., with 
appropriate process modifications to minimize cor- 
rosion, foam, slime, and other operating problems. 
Examples of closed or partly closed water circuits 
are illustrated, including a paper mill utilizing 
waste paper. Limitations of this approach are also 
pointed out, such as the incompatibility of con- 
taminant accumulations (in recycled water) with 
high quality specifications for fine papers, the need 
for increased conditioning and clearing of paper- 
machine felts and wires, the required addition of 
bactericidal chlorine compounds with attendant 
intensified corrosivity of the white water, and 
quality of makeup (stock-dilution, shower, and 
evaporation-loss) water. Methods of effluent treat- 
ment to chose from, as well as legal, administra- 
tive, and economic considerations in water pollu- 
tion control are also discussed. (Brown-IPC) 
W79-05433 


BLEACH PLANT OPERATION, 

Erco Envirotech Ltd., London (England). 

G. Rowlandson, D. W. Reeve, and W. H. Rapson. 
U.S. Patent No. 4,104,114. August 1, 1978. 10 p, 16 
claims. 3 fig. 


Descriptors: *Patents, *Pulp and paper industry, 
*Bleach plants, *Water conservation, Bleaching 
wastes, Pulp wastes, Energy, Chemicals, Equip- 
ment, Design, Flow, Water, Operation and mainte- 
nance, Effluents, Water pollution sources, Water 


pollution control, Industrial water, Pollution abate- 
ment. 


A pulp mill bleach plant including 2 D/CEDED 
sequence with a washing step after each stage is 
operated to provide low effluent volume and a low 
consumption of water, energy, i 
while providing efficient bleaching, caustic exrac- 
tion, and washing. Water conservation is —— 
reg ee bine = of wash pice in the bleach 
plant, controll jesi : 
washers, deckers, and other mechanical devices 
used in the bleach plant, and controlling the inflow 
of water with chemicals. The bleach plant 
duces two liquid effluents, one acid one - 
line, and these are passed to a recovery operation. 
(Lynch-IPC) 

W79-05497 


3F. Conservation In Agriculture 


MOVEMENT OF PESTICIDES AND NUTRI- 
ENTS WITH WATER AND SEDIMENT AS AF- 
FECTED BY TILLAGE PRACTICES: A FIELD 
STUDY, 

Iowa State Univ., Ames. Dept. of Agricultural 
Engineering. 

For primary bibliographic entry see Field 5B. 
W79-05050 


HS gue IRRIGATION TUBING HYDRAU- 
Utah State Univ., Logan. Dept. of Civil and Envi- 
ronmental Engineering. 

For primary bibliographic entry see Field 8B. 
W79-05061 


SIMULATED FLOW RATE REQUIREMENTS 
FOR SOME FLUSHING EMITTERS, 

Rain Bird Technical Services, Logan, UT. 

For primary bibliographic entry see Field 8B. 
W79-05062 


INFLUENCE OF ROW SPACING OF GRAIN 
SORGHUM ON GROUND COVER, RUNOFF, 
AND EROSION, 

Science and Education Administration, Temple, 
TX. Grassland, Soil and Water Research Lab. 
J. E. Adams, C. W. Richardson, and E. Burnett. 
Soil Science Society of America Journal, Vol. 42, 
No. 6, p eas November-December 1978. 4 fig, 
2 tab, 9 ref. 


Descriptors: *Grain sorghum, *Vegetation effects, 
*Runoff, *Erosion, Farm management, Crops, Sor- 
hum, Canopy, Vegetation, Rainfall, Soil erosion, 
ight penetration, Agriculture. *Row spacing, 
Plant canopy, Ground cover, Row spacing effects. 


A study was begun at Temple, Texas, in 1972 to 
assess the effect of narrow and conventional row 
spacing of grain sorghum on runoff and erosion 
from field-sized areas. Sorghum in narrow rows 
established a more complete plant canopy earlier 
than sorghum with conventional row spacing and 
provided more ground cover for much of the 
growing season. In 1973, runoff was 45% less and 
soil loss was 39% less from narrow-row i 
sorghum than from sorghum with conventional 
row spacing. Narrow-row spacing of sorghum in- 
creased ground cover significantly (5% level) 35 
days after emergence in 1974. Canopy cover was 
at maximum by 63 days after seedling emergence 
and provided a ground cover of 46 and 81% for 
sorghum with 100- and 50-cm row spacing, respec- 
tively. (Sims-ISWS). 

W79-05258 


WATER PRODUCTION FUNCTIONS FOR IR- 
RIGATED AGRICULTURE, 

Cornell Univ. Agricultural Experiment Station, 
Ithaca, NY. Dept. of Agricultural Economics. 

R. W. Hexem, and E. O. Heady. 

Iowa State University Press, Ames, Iowa, 1978. 
215 p, 72 fig, 2 tab, 68 ref. 





In: Proceedings, Irrigation Association 1978 Mag 


i ., 1978, 
p 1-19.8 
Descriptors: *Pumps, Pumping plants, *Irrigation. 
A solar-powered tion pump for the 
Northwestern Mutual Life Insurance y has 


power solar-energy pumpi 
a pennng | in a working irrigation environment. 
range includes approximately 22,000 irrigated 


acres; the yearly energy bill for pumping water is 
approximately 31's ion. (Skogerboe-Colorado 
State) 

W79-05287 

ENERGY AND IRRIGATION, 

Shell Chemical Co., Houston, TX. 

J. S. Ostermeyer. 


In: Proceedings Irrigation Association, 1978 Tech- 
nical Conference, Cincinnati, Feb: 26-28, 
ig: Assoc., Silver Spring, Md. p. 20- 


Descriptors: Energy, *Irrigation, Irrigated agricul- 


ture, igation practices, F 
energy. 
This paper reviews the energy situation in the 


United States and how the energy shortage is 
going to affect the national economy, thereby, the 

igated agriculture. It also suggests the directions 
of a sound national energy policy to deal with the 
situation and recommends better farm management 
practices to reduce the cost of energy in irrigated 
agriculture. (Skogerboe-Colorado State) 
W79-05288 
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SOLID STATE CONTROL SYSTEMS FOR IR- 
RIGATION, 

Solar Wind Systems, Inc., San Rafael, CA. 

M. B. Marian. 

In: Proceedings Irrigation Association, 1978 Tech- 
nical Conference, Cincinnati, February 26-28, 
ert jnertioe Assoc., Silver Spring, Md. p. 35- 


i ; Irrigation programs, ‘Irrigation 
scheduling, Control systems, *Automatic control, 
T programs. 


This paper discusses the basic eciles of solid 
state control systems, causes of failure or malfunc- 
tion of the systems, customer’s responsibilities to 
in irrigation scheduling. it di ob pty 
basic ways to program an irrigation controller 
recommends the te of spooted be such as 
programming with a mark sense card. (Skogerboe- 
Colorado State) 

W79-05289 


ELECTRICAL LOAD AND WATER MANAGE- 
Science and Education Administration, Fort Col- 
lins, CD. 


D. F. Hermann, and H. R. Duke. 

In: Proceedings Irrigation Association, 1978 Tech- 

pent Pn gerne incinnati, one. pang rf 
5 . ap game Assoc., Silver Spring, A 

1978. p 60-67, 4 fig, 9 ref. 


Descriptors: Load distribution, *Electric power 
demand, Peak loads, *Sprinkler irrigation. 


The objective is first, to review bo amen 
techniques for reducing peak demands on electrical 
systems, second, to examine a technique for im- 

ing the water management of center pivot 
sprinkler systems and, third, to explore the integra- 
tion of load management and water management. 
An analysis of these aspects led to the conclusion 
that an integrated load and water management 
control system offers significant cost savings to 
today’s irrigator. (Skogerboe-Colorado State) 
W79-05290 


CENTER PIVOTS ON SOILS MARGINALLY 
SUITED FOR IRRIGATION IN MANITOBA, 
CANADA, 

Manitoba Univ., Winnipeg. Dept. of Agricultural 


Engineering. 

F. F. Penkava. 

In: Proceedings Irrigation Association, 1978 Tech- 
nical Conference, Cincinnati, OH., February 26-28, 
1978. Irrigation Assoc., Silver Spring, MD. 1978. p 
68-75, 3 fig 7 ref. 


Descriptors: *Sprinkler irrigation, Irrigation ef- 
fects, Soil classification, Crop production, Soil ero- 
sion, Runoff, Potatoes. 


The Almasippi series soils of Manitoba have poor 
moisture holding capacity and high groundwater 
tables. In spite of those very serious disadvantages 
irrigated potato production will likely expand on 
the Almasippi soils. In order to acquire more 
knowledge on the proper use of center pivot iy ok 
tion and on the possible problems and measures for 
their elimination, a research project was initiated in 
the spring of 1977 on two localities on which 
center pivot units were just being installed. The 
following preliminary conclusions were made 
based on the research findings: (1) Center pivots, 
or any other irrigation systems used on the Alma- 
sippi series soils in Manitoba must be carefully 
designed and operated; (2) Single applications 
should not exceed 20 mm; (3) Application intensi- 
ties must be carefully balanced with infiltration 
capacities of the soils and no credit must be given 
to surface water detention; (4) In carbonated areas 
application intensity should not exceed 5 mm per 
hour (0.2 inch/hr); (5) Oversized center pivot units 
with high precipitation intensities near the end 
tower should not be used; (6) Random subsurface 
promo should be used to control the ground- 
water levels in the depressions; and (7) Research 
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should continue under real irrigation conditions. 
(Skogerboe-Cclorado State) 
W79-05291 


ECONOMICS OF IRRIGATION, 

Nebraska Univ., Lincoln. Dept. of Agricultural 
Economics. 

L. F. Sheffield. 
In: i igation Association, 1978 Tech- 
nical Conference, Cincinnati, Ohio, February 26- 
28, 1978. Irrigation Assoc., Silver Spring, MD. 
1978. p. 76-90, 5 fig, 7 tab. 


Descriptors: “Sprinkler irrigation, *Economic 
impact, Irrigation, Irrigated fand, Cost analysis, 
Corn belt, Great Plains. 

This paper reviews and discusses the accelerated 
growth of irrigated agriculture with center pivot 
es systems in the Great Plains Region in the 
1970’s, and the reasons behind the severity and 
widespread effects of the current cost-price 
squeeze on farmers and agri-business community. 
A detailed analysis of the economics of irrigation 
leads to the conclusion that irrigated agriculture 
wutioe tale industry in the United cay ane: 
a it future ite its present temporary 

lems. iSkogerboeColorade State) 
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APPLICATION OF END GUNS ON CENTER 
PIVOTS, 

Nelson Irrigation Corp., Grand Island, NE. 

R. E. Hanson. 

In: Proceedings apo er Association, 1978 Tech- 
nical Conference, Cincinnati, Ohio, February 26- 
28, 1978. Irrigation Assoc., Silver Spring, MD. 
1978. p 91-103. 


Descriptors: *Sprinkler irrigation, Uniformity co- 
efficient, Distribution patterns, Application equip- 
ment, Crop production. 


The main factors probably considered by the pivot 
irrigator in selecting the use of end are the 
favorable cost per acre and obtainin, maximum 
corner coverage. Use of end guns in combination 
with corner covering type systems, end gun sizes 
in combination and larger end guns have been 
more recent adaptations on center pivots to extend 
the corner coverage. Many factors affect the 
corner coverage obtainable with an end gun. Some 
of these factors can only be determined through a 
complete system design for the conditions. Selec- 
tion of the end gun for the system conditions are 
based primarily on the gun performance, arc set- 
ting, pressure, trajectory angle and nozzle size. 
Proper oe of end generally involves 
the same field, soil, crop, climatic and water supply 
conditions that must be considered in center pivot 
application. In addition to obtaining maximum ef- 
fective corner coverage, other considerations are 
uniformity of application, droplet impact condi- 
tions and application rate. The factors affecting 
these considerations in the use of end guns on 
center pivot systems are discussed. (Skogerboe- 
Colorado) 

W79-05293 


LIMITS OF LOW PRESSURE SPRINKLERS 
AND SPRAY NOZZLES ON CENTER PIVOT 
APPLICATIONS, 

Nebraska Univ., Lincoln. Dept. of Agricultural 
Engineering. 

J. R. Gilley. 

In: Proceedings Irrigation Association, 1978 Tech- 
nical Conference, Cincinnati, Ohio, February 26- 
28, 1978. Irrigation Assoc., Silver Spring, MD. 
1978. p 104-115. 


Descriptors: *Sprinkler irrigation, Limiting fac- 
tors, Nozzles, Application Ysera Uniformity 
coefficient, Pressure head, Irrigation efficiency, 
Runoff, Soil erosion. 


Low pressure center pivot irrigation systems offer 
the potential of applying irrigation water with 
significant energy savings. However, lowering the 
pressure of center pivot systems may create poten- 


tial problems of runoff and soil erosion, uniformity 
of water application and operation. The future use 
of low pressure systems is dependent upon the 
solutions to these problems. In some cases low 
pressure systems should not be used. This paper 
= an analysis and discussion of the effects of 
ower pressures on center pivot applications. (Sko- 
gerboe-Colorado State) 

W79-05294 


SCHEDULING OF WATER AND NITROGEN 
FOR CORN IN THE HUMID MIDWEST, 
Michigan State Univ., East Lansing. Dept. of Crop 
M. L. Vitosh. 

In: Proceedings Irrigation Association, 1978 Tech- 
nical Conference, Cincinnati, Ohio, February 26- 
28, 1978. Irrigation Assoc., Silver Spring, MD. 
1978, p 116-123. 1 fig, 4 tab, 11 ref. 


Descriptors: *Scheduling, Irrigation, Sweet corn, 
Nitrogen, Fertilization, Humid climates, Michigan, 
*Irrigation practice. 


This study was conducted in Michigan on irrigated 
sandy soils where irrigation of corn is a relatively 
new practice an prion to the semi-arid regions. It 
was recommended that application rate should not 
exceed 30% of the water holding capacity in the 
effective rooting zone since the optimum soil mois- 
ture level for corn is usually between 50 and 80% 
of the available water mening copesity, This will 
prevent or minimize the leachi g of nitrate-nitro- 
gen from the rooting zone in the event of rain. 
Adequate moisture must be available at the end of 
fd sm season to carry the crop to maturity. 
F , it was recommended to apply approxi- 
mately (a) one-third of the total N requirement for 
the crop as a preplant incorporated or pre-emer- 
gence with a herbicide; (b) one-third sidedress or 
pre-emergence if the first third was applied pre- 
plant; and (c) one-third through the irrigation 
system which should be applied prior to pollina- 
tion. (Skogerboe-Colorado State) 

W79-05295 


THE ROLE OF SPRINKLER IRRIGATION IN 
PRODUCING SPECIALTY CROPS, 

Patterson Farms, China Grove, NC. 

C. Patterson. 

In: Proceedings Irrigation Association, 1978 Tech- 
nical Conference, Cincinnati, Ohio, February 26- 
28, 1978. Irrigation Assoc, Silver Spring, MD. 
1978. p 124-125. 


Descriptors: *Sprinkler irrigation, Frost protec- 
tion, Freezing, Tomatoes, Strawberries, North 
Carolina. 


The benefits of using a solid set sprinkler irrigation 
system for frost and freeze protection of tomato 
and strawberry production in North Carolina were 
discussed. (Skogerboe-Colorado State) 

W79-05296 


FACTORS INFLUENCING SYSTEM SELEC- 
TION IN HUMID REGIONS, 

Auburn Univ., AL. Cooperative Extension Serv- 
ice. 

L. M. Curtis. 

In: Proceedings Irrigation Association, 1978 Tech- 
nical Conference, Cincinnati, Ohio, February 26- 
28, 1978. Irrigation Assoc, Silver Spring, Md. 
1978, p 126-130. 5 fig. 


Descriptors: Irrigation, Humid areas, *Humid cli- 
matees, Southeast United States, Irrigation sys- 
tems, *Sprinkler irrigation. 


Factors and difficulties that should be evaluated in 
considering cable tow and center pivot irrigation 
systems on farms in the Southeast United States 
were discussed. The following factors have been 
analyzed: (1) water supply; (2) topography and 
surface characteristics; (3) crops grown and rota- 
tion schemes; and (4) economic considerations. It 
was concluded that the factors influencing system 
selection in the Southeast are numerous. The less 
favorable factors may slow or prohibit develop- 
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ment of irrigation in some areas. However, contin- 
ued expansion of irrigated cropland appears likely 
as farmers incorporate irrigation as a production or 
management tool in their overall farming oper- 
ation. (Skogerboe-Colorado State) 

W79-05297 


THE USE OF OVERTREE IRRIGATION FOR 
CROP COOLING AND FROST AND FREEZE 
PROTECTION ON APPLES, 

North Carolina State Univ. at Raleigh. Dept. of 
Horticultural Science. 

C. R. Unrath, and R. E. Sneed. 

In: Proceedings Irrigation Association, 1978 Tech- 
nical Conference, Cincinnati, Ohio, February 26- 
28, 1978. Irrigation Assoc., Silver Spring, MD. 
1978, p 131-134. 


Descriptors: *Sprinkler irrigation, Cooling, Freez- 
ing, *Frost protection, Apples, Peaches, Fruit 
crops, North Carolina. 


Overtree irrigation for apple orchard cooling is an 
effective method of microclimate modification re- 
sulting in markedly improved fruit quality and 
greater grower returns. The experimental results 
showed that the evaporative cooling resulted in 
increased fruit coloration of red varieties’ apples 
and increased sugar content, fruit size and reduced 
incidence of cork spot and bitter pit. The applica- 
tion rates of 0.16 in/hr to 0.18 in/hr were effective 
and provide higher water use efficiency than lower 
application rates. Overtree irrigation for frost and 
freeze protection was also evaluated and applica- 
tion rates between 0.16 in/hr to 0.18 in/hr were 
recommended for protection against 18 degrees to 


20 degrees F conditions. (Skogerboe-Colorado 
State) 

W79-05298 

OPTIMIZING TRAVELING SPRINKLER 
SYSTEM PERFORMANCE, 


Nelson Irrigation Corp., Walla Walla, WA. 

B. Rupar. 

In: Proceedings Irrigation Association, 1978 Tech- 
nical Conference, Cincinnati, Ohio, February 26- 
28, 1978. Irrigation Assoc., p 152-159, Silver 
Spring, Md. 1978. 5 fig, 1 tab. 


Descriptors: *Sprinkler irrigation, Uniformity co- 
efficient, Application equipment, Pressure head, 
Distribution pattern, Wind velocity. 


Many factors affect the proper performance of 
traveling sprinkler irrigation systems. Among the 
most important considerations are uniformity of 
application, water droplet conditions and the appli- 
cation rate of the system. Test data, as well as 
actual field experience, confirm that a high degree 
of uniformity is achievable with a traveler, as long 
as proper lane spacing and travel direction are 
utilized, as well as proper arc setting and pressure. 
Acceptable droplet conditions can be achieved 
only through the use of adequate pressure and 
proper selection of trajectory angle for a given 
nozzle size. Application rates for travelers are suf- 
ficiently low to make them adaptable for most soil 
conditions. (Skogerboe-Colorado State) 
W79-05299 


INTRODUCTION TO IRRIGATION EFFICIEN- 
CY AND SCHEDULING, 

California Univ., Parlier. Cooperative Extension. 
F. K. Aljibury. 

In: Proceedings Irrigation Association, 1978 Tech- 
nical Conference, Cincinnati, Ohio, February 26- 
28, 1978, Irrigation Assoc., Silver, Spring, Md. 
1978. p. 160-161, 1 tab. 


Descriptors: ‘*Irrigation efficiency, Scheduling, 
Water shortage, *Sprinkler irrigation, Consump- 
tive use. 


The subject of rational use of water is of vital 
interest. The allocation of existing supplies of 
water is becoming difficult and controversial. Irri- 
gation efficiency and scheduling concepts play im- 
portant roles in this context. Terms used to de- 


ibe irrigation and water use efficiency are de- 
fined. (Skogerboe-Colorado State) 
W79-05300 


SOCIETAL ATTITUDES AND RESULTANT 
dea CALL FOR WATER CONSERVA- 
TION, 

California Univ., Davis. Dept. of Land, Air and 
Water Resources. 


R. M. Hagan. 
In: Proceedings ation Association, 1978 Tech- 
nical Conference, Cincinnati, Ohio, February 26- 


28, 1978. Irrigation Assoc., Silver Spring, Md. 
1978. p. 162-179. 


Descriptors: *Water conservation, *Social aspects, 

Social impact, Social ee Water er poly 
*Irrigation practices, Irrigation efficienc: 

transpiration, California. 


The waier situation and, to some extent, societal 
attitudes have changed dramati 


within the past few months. This briefly 
touches on a number of in to provide 
a sample of the kinds of thoughts expressed 


about irrigation agriculture, practi m y environ- 
mental leaders, Several points are covered in some 
detail. (Skogerboe-Colorado State) 

W79-05301 


WATER EFFICIENCY WITH DEFICIT AND 
SUBOPTIMAL IRRIGATION, 

California Univ., Parlier. Cooperative Extension. 
F. K. Aljibury, M. Gerdts, and J. Beutel. 

In: Proceedings Irrigation Association, 1978 Tech- 
nical Conference, Cincinnati, OH., February 26-28, 
1978. Irrigation Assoc., Silver Spring, MD.’ 1978, p 
180-182, 3 tab. 


Descriptors: Cultural control, Water shortage, 
Water conservation, *Furrow irrigation, Fruit 
crops, Irrigation systems, Irrigation efficiency, 
California. 


Irrigation is considered one of the most important 
cultural pacton in the arid and semi-arid irrigated 
areas of the world. The increasing demand for 
water and its limited supplies requires maximum 
efficiency in its use for irrigation. To achieve this 
end, many water specialists and plant scientists 
have been conducting studies to determine the 
effect of deficit irrigation on the production of 
food and fibrous crops. The objectives of such 
experiments are to maximize production under 
conditions of drought or limited water supplies. 
From experimental results it is concluded that the 
effect of deficit irrigation by furrow irrigation on 
the early growth of the plum trees was not signifi- 
cant. The deficit irrigation did not cause unusual 
leaf abscission or premature fruit drop. Total pro- 
duction was not affected but water savings was 
significant. The effect of deficit water treatments in 
the drip irrigated plots, on the soil water potential 
and deep moisture extraction was very evident. 
These irrigations did not affect the number of fruits 
per tree and bud initiation of future seasons signifi: 
cantly but produced fruits of smaller size. (Skoger- 
boe-Colorado State) 

W79-05302 


COMPARATIVE EFFICIENCY OF IRRIGA- 
TION SYSTEMS, 

Oregon State Univ., Corvallis. 

M. N. Shearer. 

In: Proceedings Irrigation Association, 1978 Tech- 
nical Conference, Cincinnati, Ohio. February 26- 
28, 1978. Irrigation Assoc., Silver Spring, MD. 
1978. p 183-188, 4 fig, 2 tab. 


Descriptors: *Irrigation efficiency, Irrigation sys- 
tems, Uniformity coefficient, *Sprinkler irrigation, 
Surface irrigation, Seepage, Runoff, Evaporation. 


The purpose is to compare efficiencies obtainable 
with various irrigation systems having reasonably 
good designs. Also, several concepts of field irriga- 
tion efficiency have been discussed. (Skogerboe- 
Colorado) 
W79-05303 


24 


IRRIGATION EFFICIENCY IN SCHEDULING, 


Cornell Pump Co., Portland, OR. 
G. Tribe. 
In: ee i ery 1978 bie 4 


38 1978, ey Toot’ Sitver § Spring, 
189-191, 1978. 


a oo lake 


Tesang St Spetmnipeeion Deve vanes 


es cage pc apm —— 


AUTOMATION OF SURFACE IRRIGATION, 
Nebraska Univ., Clay Center. South Central Sta- 
tion. 


i Procentings ae Ufiets pete 1978 Tech- 
nical Conference, Ohio, February 26- 
28m 1978. ’ Silver Spring, 


1978. p. 196- Pi fp tab} ret 

Descriptors: *Surface irrigation, *Automation, 
Automatic control, Irrigation efficiency, Irrigation 
systems, *Cost comparisons, Nebraska. 


Efficient and low labor 
es meme? Sstteclion of eden. 
tional pis eee 5S Soe ea 


and 
sates: Yee Caste aleuionng ecdgeneee cd hater 
matic system is the automatic valve. One valve is 


on the market now and another will be available 
soon. Design of automatic systems involves prop- 
erly sizing pipeline and other components, using 
normal engineering plus designing for the 
proper field length and furrow stream size. Annual 
costs of automatic gated pipe is higher than con- 
Veseniaalt pee. sige uneenny SO Sones Sea 
automatic sprinkler systems that farmers 

are willing to invest the extra capital to reduce 
labor demands. (Skogerboe-Col State) 
W79-05305 


PRACTICAL SURFACE IRRIGATION, 
West Side Pump Co., Los Palos, CA. 
R. Gosling. 


In: Proceedings Irrigation Association, 1978 Tech- 
nical Conference, Cincinnati, Ohio, February 26- 
28, 1978. Irrigation Assoc., Silver Spring, Md. 


1978. p. 206-208. 


Descriptors: *Surface irrigation, coatag kon 
tion, ations Elenibi systems, Automation, Cost 
lexibility, California. 


Tus ie pees. discusses one ene a comparative 
ysis of gated pipe surface irrigation s 
with res to pin gl Ps cori 
do State 

W79-05306 


MEASURING EFFICIENCY OF SURFACE IR- 
RIGATION SYSTEMS, 
1% ett and Bennett Irrigation Pipe Co., Hanford, 


S. C. Robinson. 
In: Proceedings, We. Ameen. 1978 Tech- 
nical Conference, cinnati, Ohio, February 26- 


28, 1978. Irrigation Assoc., Silver Spring, Md. 
1978. p. 209-212. 


Descriptors: *Surface irri “Irrigation effi- 
ciency, Application methods, Application equip- 
ment, Return flow, Irrigation systems, Border irri- 
gation, Furrow irrigation, S; irrigation. 


The concept of irrigation efficiency, the definition 
of pss en nie efficiency, and the various compo- 
nents of efficiency measurement of surface irriga- 
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Nebraska Univ., Limsole Dept. of Agricultural 


Fischbach, and R. W. Matlin. 
Association, 1978 Tech- 
Ohio, February: 26- 


28, 1978. Erigaton i ny Silver Spring, Md. 
1978. p. 213-217, 1 fig, 2 tab. 


Descriptors: Irrigation, *Solar energy, Energy 
conversion, oleriantion systems, Surface irrigation, 


peony 2s Lacaayy pec Hts gee) Irrigation 
grams, Nebraska, lication equipment. = 
A large solar tem 


iON 
RIGATION EMISSION DEVICES, 
Rain Bird Technical Services, Logan, UT. 
K. Solomon. 


nical Conference, 
28, 1978. 
1978. p. 218-225, 4 ref. 


pester i Cea, 
Variability, Costs, 


The emission device is sometimes referred to as the 
se of a trickle irrigation system. It is important 
the different types of emission devices 

available in order to choose wisely from among 
possible alternatives. This paper suggested and dis- 
cussed some of the factors to be considered when 
comparing emission devices. The fol- 

seven fundamental factors should be exam- 

ined to select a particular emission device to use in 
a system: (1) General suitability; (2) ble sacayy 
relationships; (3) manufacturing v: 


F 


Association, 1978 Tech- 
ti, Ohio, February 26- 
Assoc., Silver Spring, Md. 


Flow rate sensitivity to water ee pera (5) 
Sensitivity to clogging (6) Cost and (7) Risk. Some 
these can be considered perform- 


engineering 
ance factors, and hence can be measured and eval- 
pes only subjectively. (Skogerboe-Colorado 


W79-05309 


TRICKLE DESIGN FOR MIDWEST CONDI- 
TIONS, 

Farm Bureau Services, Inc., Hart, MI. 

J. Gamble. 


In: sunetatings Irrigation Association, 1978 Tech- 
nical Confé iar Cincinnati, Ohio, February 26- 
28, 1978. a Assoc., Silver Spring, Md. 
1978. p. 226-2 


Descriptors: *Trickle irrigation, Irrigation systems, 
Irrigation design, Clogging, Pipelines, Water short- 
age, Water conservation. 


This paper discussed trickle irrigation design con- 
cepts, water resources used for this system in the 
midwest United States, and installation and oper- 
ation criteria for such a system. Current problems 
facing the users and/or the installer of the system 
were also discussed. (Skogerboe-Colorado State) 
W79-05310 


TRICKLE IRRIGATION IN HUMID ZONES, 
Louisiana State Univ., Baton Rouge. Dept. of Ag- 
ricultural Engineering. 


WATER SUPPLY AUGMENTATION AND CONSERVATION—Field 3 


Conservation In Agriculture—Group 3F 


In: Proceedings Irrigation Associaton, 1978 Tech- 
nical Conference, cinnati, Ohio, February 26- 
18, 1978. eh gy) Assoc., Silver Spring, Md. 
1978. p. 231-238, 2 fig, 2 tab, 6 


Descri Irrigation systems, *Trickle irrigation, 
Irrigation design *Humid areas, Louisiana, Pro- 
ductivity, Citrus fruits, Sugarcane. 


The need for irrigation in a humid area is specific 


to the icular crop-soil-climate. Not all crops 
respond to irrigation: Citrus does, but not sugar- 
cane in Louisiana. Work group meetings of scien- 


tists interested or involved in trickle irrigation 
were held last year to define the most important 
problems of trickle irrigation. A regional research 
peers draft was written, ‘Trickle Irrigation in 
umid Regions,’ with the following objectives: (1) 
To determine water requirements and water man- 
agement techniques; (2) To develo 
dures for pei N, P and K; (3) To determine 
causes of in humid regions and develop 
methods to minimize it; (4) To optimize crop man- 
agement feacties, (5) To determine water and 
nutrient flow patterns and related root develo; 
ment; (6) To examine the costs, returns and profit- 
ability of trickle irrigation. Research on trickle is 
underway or planned at 17 state ‘Beg ultural ex- 


best proce- 


periment stations and United States ent of 
Agriculture, Agricultural Research Service re- 
search stations. (Skogerboe-Colorado State) 
W79-05311 


BACTERIAL CLOGGING IN LOW PRESSURE 
IRRIGATION SYSTEMS, 
yn a Research and Education Center, Lake 


H. W. Ford. 

In: Proceedings Irrigation Association, 1978 Tech- 

nical Conference, Cincinnati, Ohio, February 26- 

Ey * iteag Silver Spring, Md. 1978. p. 239-244, 2 fig, 
ref. 


Descriptors: *Irrigation systems, Low-flow aug- 
mentation, Clogging, Irrigation, *Bacteria, Slime. 


Bacterial slimes are the fundamental cause of most 
clogging problems. There are no types of low 
pressure irrigation systems immune to slime clog- 
ging. Chlorine, when used in combination with 
suitable filtration, will control most of the slimes 
and associated agents that. clog irrigation emitters. 
Chlorine, like other pesticides, requires a special 
use label in order to be used in drip irrigation 
systems. (Skogerboe-Colorado State) 

W79-05312 


IA SPRINKLER TEST STANDARDS, 

Po pg ee Sales Corp., Fresno, CA. Ag-Turf 
iv. 

D. A. Bruce. 

In: Proceedings Irrigation Association, 1978 Tech- 

nical Conference, Cincinnati, Ohio, February 26- 

28, 1978. Irrigation Assoc., Silver Spring, Md. 

1978. p. 282-289, 2 tab. 


Descriptors: *Sprinkler irrigation, Testing proce- 
dures, Standards, Testing, Performance. 


After many years of discussion, rejection and frus- 
tration, the irrigation industry is on the threshold 
of adopting a uniform method of testing sprinklers, 
collecting test data and reporting product perform- 
ance. This paper outlines the sprinkler test proce- 
dure developed by a working committee formed 
by The Irrigation Association. The IA is attempt- 
ing to issue a joint standard with the American 
Society of Agricultural Engineers. (Skogerboe- 
Colorado State 

W79-05313 


EFFECT OF SOIL HUMIDITY ON NITRATE 
REDUCTASE ACTIVITY IN BARLEY SHOOT 
LEAVES (IN RUSSIAN), 

Leningrad State Pedagogical Inst. (USSR). 

For primary bibliographic entry see Field 21. 
W79-05314 


CONTROL SYSTEM FOR IRRIGATION 
PUMPS, 

Jans Bode. 

U.S. Patent No. 4,130,382, 5 p, 5 fig, 10 ref; Official 

Gazette of the United States Patent Office, Vol. 

977, No. 3, p 837, December 19, 1978. 


Descriptors: *Patents, *Irrigation systems, *Irriga- 
tion efficiency, *Control systems, Rain, Pumps, 
Electronic equipment, Rain activated control sys- 
tems. 


A rain activated control system shuts off an irriga- 
tion pump when a predetermined amount of rain- 
fall occurs. A receptable for catching rain is 
mounted in a manner to provide adjustment of the 
distance between its bottom and a pair of elec- 
trodes which extend into the receptacle. When rain 
is collected in the receptacle in sufficient quantity 
to immerse the electrodes, a control circuit is com- 
pleted to operate a relay. The sunagion’ relay then 
activates the shut down system of the engine or 
motor which drives the irrigation pump. After a 
time delay sufficient to assure complete shut down 
of the pump, a timing circuit causes deenergization 
of the relay and closes a reset circuit. en the 
irrigation pump is to be restarted, the rain recepta- 
cle is emptied and a reset switch is opened to reset 
the control circuitry. (Sinha-OEIS) 

W79-05373 


SPRAY NOZZLE, 
owe Irrigation, Inc., Orlando, FL. (Assign- 
ee 


M. Healy. 

U.S. Patent No. 4,130,247, 4 p, 3 fig, 9 ref; Official 
Gazette of the United States Patent Office, Vol. 
977, No. 3, p 792, December 19, 1978. 


Descriptors: *Patents, *Irrigation, *Sprinkler irri- 
gation, *Application equipment, Irrigation prac- 
tices, Irrigation efficiency, Nozzles. 


A spray nozzle apparatus and a method of making 
a spray nozzle in which a variety of nozzle sizes 
can be made using several common components is 
described. The nozzle head had a threaded base for 
attachment to a water line which base has an 
opening passing through for mounting removable 
nozzle inserts with retainer rings. A water-deflect- 
ing portion is mounted to the base so that a curved 
portion will deflect water at a predetermined 
angle. The curved deflector is attached to the base 
with a single screw and a pair of positioning studs. 
The invention is directed towards a spray nozzle 
producing a flat spray which is made of a polymer 
material and thus provides a surface which acts 
partially as a solid lubricant and having some small 
amount of resilience. (Sinha-OEIS) 

W79-05374 


AUTOMATIC LIQUID FLOW CONTROL 
DEVICE, 

D. D. Moore. 

U.S. Patent No. 4,130,135, 5 p, 4 fig, 2 ref; Official 
Gazette of the United States Patent Office, Vol. 
977, No. 3, p 755, December 19, 1978. 


Descriptors: ‘Patents, “Irrigation, *Controls, 
*Flow control, Irrigation practices, Irrigation effi- 
ciency, Application equipment, Valves, Automatic 
control. 


The automatic liquid flow control valve includes a 
waterwheel and a timer which can be set to start 
or stop the waterwheel at a predetermined time. 
The waterwheel is located within a liquid-tight 
valve housing. The valve housing includes an inlet 
and outlet. Both the inlet and the outlet may 
hgy he coupling means for mounting the valve 
in a liquid supply line. The waterwheel, when held 
in a stationary position, prevents liquid from pass- 
ing through the housing. When the waterwheel is 
allowed to rotate liquid will freely flow through 
the housing. The invention is specifically designed 
to be used as part of a system for watering gardens, 
lawns or fields. The device allows irrigation at 
night with the flow of water being started or 
stopped or, alternatively, started and then sto 

at a predetermined time or times. (Sinha-OEIS) 
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W79-05375 


WIND CORRECTION METHOD AND APPA- 
RATUS FOR IRRIGATION SYSTEMS, 

Reinke Manufacturing Company, Deshler, NE. 
(Assignee). 

R. J. Coash. 

U.S. Patent No. 4,128,205, Rte ten Official 
Gazette of the United States Patent Office, Vol. 
977, No. 1, p. 115, December 5, 1978. 


Descriptors: *Patents, *Irrigation, *Sprinkler irri- 
gation, *Wind, Irrigation efficiency, Irrigation 
practices, Application equipment, Wind sensor. 


A device controls the discharge of liquid from an 
elevated spray head according to the wind condi- 
tions. A wind sensor is mounted near the end of an 
irrigation boom or other elevated pipe. An end 
pad head for the boom is controlled by a motor 
riven valve. When the sensor detects wind along 
the boom above a selected velocity, a circuit is 
activated to operate the valve motor in a manner 
to turn the spray head off or on, depending on the 
wind direction. The circuit includes time delays 
relays which disregard sudden gusts of wind. 
(Sinha-OEIS) 
W79-05379 


WATER DRIVE SYSTEM FOR A CENTER 
PIVOT IRRIGATION UNIT OR THE LIKE, 
Lindsay Mfg. Co., NE. (Assignee). 

K. E. Arndt, L. E. Otto, Jr., and D. A. Siekmeier. 
U.S. Patent No. 4,127,181, 10 p, 7 fig, 8 ref; Official 
Gazette of the United States Patent Office, Vol. 
976, No. 4, p. 1157, November 28, 1978. 


Descriptors: *Patents, *Irrigation, *Irrigation sys- 
tems, Application equipment, Irrigation efficiency, 
Irrigation practices, Hydraulics. 


A water drive system for a center pivot irrigation 
system has a string of pipe which pivots in a circle 
or oscillates about a center pivot or upright. The 
pipe is supported on towers at intervals and each 
tower is independently driven by a power mecha- 
nism which is operated by the pressure of the 
water in the string of pipe. The system includes a 
mechanism to prevent one or more of the towers 
from rolling ahead on a downhill slope, a dia- 
phragm valve arrangement for controlling the cy- 
cling of the drive, and an enlarged bellows or 
bladder for operating the water drive mechanism. 
(Sinha-OEIS 

W79-05387 


IRRIGATION APPARATUS, 

G. Gilead. 

U.S. Patent No. 4,126,998, 5 p, 9 fig, 17 ref; Official 
Gazette of the United States Patent Office, Vol. 
976, No. 4, p 1096, November 28, 1978. 


Descriptors: *Patents, *Irrigation, *Irrigation sys- 
tems, *Subsurface irrigation, Application equip- 
ment, Irrigation efficiency, Irrigation practices. 


Irrigation apparatus comprises first and second 
layers of sheet material, at least one of the first and 
second layers being configured in relief and the 
first and second layers being bonded together at 
touching surfaces so that the bonding defines a 
liquid conduit. There is at least one pressure reduc- 
ing path associated with it and an exit port from 
each of the pressure reducing path associated with 
it and an exit ot from each of the pressure 
reducing paths. id flows through the primary 
flow conduit, into the pressure reducing path and 
exits in a trickle through an exit port. (Sinha- 
OEIS) 

W79-05389 


THE ECONOMIC VALUE OF IRRIGATION 
WATER IN THE WESTERN UNITED STATES: 
AN APPLICATION OF RIDGE REGRESSION, 
Texas A and M Univ., College Station. Dept. of 
Agricultural Economics and Rural Sociology. 

For primary bibliographic entry see Field 6B. 
W79-05399 


4. WATER QUANTITY 
MANAGEMENT AND 
CONTROL 


4A, Control Of Water On The 
Surface 


DRAINAGE DENSITY AT INDEX OF WATER- 
SHED DEVELOPMENT, 
Rice Univ., Houston, TX. Dept. of Environmental 


PB. Bedient, W. C. Huber, and J.P. 
oan oe eal 


erican Society of Ci ‘al. 104, 
No IR4, nn Cerin, Se 14249, p 373-387, De- 
cember 1978 6 fig, 


Descriptors: *Drainage , *Environmental 
effects, *Florida, *Land use, * ie col 
Water pollution sources, Water 

lections, Watershed Dricen’ pen 


st,” Phonphors 
South. Flori, “Kinimmee Hier Gimme Kiver Bain, “Esk 


Okeechobee Basin, Stream 


A sonoey was presented to environ- 
mental impacts using drainage 

a watersheds in South Florida. These 
watersheds have been undergoing extreme 

in land use, drainage patterns, and water 

levels. An effort was made to quantify fy cena in 
drainage density, a measure of the total length of 
water courses unit area of watershed, over the 
period 1953-1972 and to relate it to various param- 

eters of watershed development. The use 

1:24,000 scale aerial photographs proved the 
measure of drainage network in the Kissimmee 
River Basin. It was found that increased drainage 
between 1953-1972 had produced a 223% increase 
in a density in the Lake Okeechobee Basin, 
due largely to artificial drainage activities. Concen- 
trations and loading rates of total phosphorus from 
tributaries along the river were correlated with 
drainage density, and they indicate that the n 

ity of the load is gage in intensively 

areas. (Singh-ISWS) 
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TRANSIENT SUBSURFACE DRAINAGE ON 
SLOPING IRRIGATED LAND, 

Bechtel, Inc., San Francisco, CA. 

For primary bibliographic entry see Field 6A. 
W79-05052 


CONTROLLING IRRIGATION RUNOFF 
LOSSES WITH PROPER MANAGEMENT, 
Idaho Univ., Moscow. Dept. of Agricultural. Engi- 
neering. 

D. W. Fitzsimmons, J. R. Busch, G. C. Lewis, and 
C. W. Berg. 

Paper No 78-2090, Presented at the 1978 Summer 
Meeting of the American Society of ultural 
Engineers, June 27-30, 1978, Logan, Ui 14 p, 1 
fig, 9 tab, 8 ref. ASAE, St Joseph Michigan. 


Descriptors: *Surface runoff, Runoff, Tailwater, 
Erosion, Surface irrigation, Water loss, Sediment 
control, Nutrient removal, Irrigation effects. 


Field investigations to determine the effectiveness 
of irrigation, tillage and other practices in control- 
ling surface runoff and resulting pollutant losses 
from pokey ine, grag fields were conducted 
during two irrigation seasons. The results indicate 
that water, ent and nutrient losses can be 
reduced or eliminated by the use of proper man- 
agement practices. (Skogerboe-Colorado State) 
W79-05059 


LAND USE EFFECTS ON CLAYPAN SOIL HY- 
DROLOGY, 

Science and Education Administration, Columbia, 
MO. North Central Watershed Research Center. 
L. A. Kramer, and R. E. Burwell. 

Paper No. 78-2070, Presented at the 1978 Summer 
Meeting of the American Society of Agricultural 





June 27-30, Sah Regnnet NAG gd 
Joseph, Michigan. 


Faiowee Parr , Corn, Wheat, 


SOME ASPECTS OF SEDIMENT DISTRIBU- 
TION AND MACROPHYTE CYCLING OF 
HEAVY METALS, 

Purdue Univ., Lafayette, IN. Dept. of Bionucleon- 


ics. 
For primary bibliographic entry see Field 5C. 
W79-05353 


TE ee ee eee 
Gazette of the United States Patent Office, Vol. 
976, No. 4, p 1106, November 28, 1978. 


: *Patents, *Flow, *Flow measure- 
ment, conduit flow, Flow rates, Flow char- 


@ sewer or water or 
cond meted by smn thei into a 
of known dimensions from an 
afte pipe or conduit at such rate asf 
maintain the lig depth constant in the pipe or 
conduit and determining the volume of liquid en- 
in ein within ven ine pro. Th 
depth in the pipe or condut convenetly mon 
tored as static pressure of liquid, as is the 
the confining region. air © Secheed been he 900. 
as necessary to ensure admission of 
the of thie Gaulred rebe-TOr coaieant tiiplps 
depth (Sinhe-OEIS) 
W79-05388 


KENNEBEC RIVER CORRIDOR PLAN - A 
MANAGEMENT PLAN FOR A REJUVENATED 


URCE, 
North Kennebec Regional Planning Commission, 
Winslow, ME. 
For primary bibliographic entry see Field 6B. 
W79-05402 


KENNEBEC RIVER CORRIDOR PROJECT - 
APPENDIX II: WATER RESOURCES, 

North Kennebec Regional Planning Commission, 
Winslow, ME. 


For primary bibliographic entry see Field 6B. 
W79-05404 
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KENNEBEC RIVER CORRIDOR PROJECT -- 
APPENDIX III: FLOW REGULATION, 


, ME. 
For primary bibliographic entry see Field 6B. 
W79-05405 


KENNEBEC RIVER CORRIDOR PROJECT -- 
cba ee IV: FLOODING, 

Kennebec Regional Planning Commission, 
Winslow, ME. . 
For primary bibliographic entry see Field 6B. . 
W79-05406 


KENNEBEC RIVER CORRIDOR PROJECT -- 
rolstey sm V: MANAGEMENT PLAN, 

Ne Kennebec Regional Planning Commission, 
Winslow, ME. 

For primary bibliographic entry see Field 6B. 
W79-05407 


4B. Groundwater Management 


SUBSURFACE DRAINAGE OF AN ALLUVIAL 
CLAY SOIL FOR SOYBEANS, 

Science and Education Administration, Baton 
Rouge, LA. 

C. E. Carter, and C. R. Camp. 

Paper No. 78-2040, Presented at the 1978 Summer 
Meeting of the American Society of Agricultural 
Engineers, June 27-30, 1978, Logan, Utah, 6 p, 3 
fig, 2 tab, 7 ref. ASAE, St. Joseph, Michigan. 


Descriptors: *Subsurface drainage, Subsurface 
ins, Soybeans, *Crop response, Crop produc- 


A subsurface drainage field experiment was con- 
ducted on a 4 ha site of an alluvial clay soil in 
Tensas Parish, Louisiana, — 1974-1977. Sub- 
surface drains spaced 7.5 and 15 m apart did not 
effectively control the water table but the soil 
water regime near the drains was improved some- 
what. Soybean yields were significantly increased 
by this improved drainage three of four years with 
drains 7.5 m apart and two of four years 
with drains spaced 15 m apart. (Skogerboe-Colora- 
do State) 

W79-05053 
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ANNUAL SUMMARY OF GROUND-WATER 
CONDITIONS IN ARIZONA, SPRING 1977 TO 
SPRING 1978, 

“xo logical Survey, Tucson, AZ. Water Resources 
Vv. 

Geological Survey Water-Resources Investigations 
id (open-file report), November 1978. 2 sheets, 

ref. 


Descriptors: *Arizona, *Groundwater, *Maps, 
*Water levels, *Pumping, *Drawdown, Irrigation, 
ard yield, Groundwater availability, Water 
supply. 


The withdrawal of ground water was about 5.5 
million acre-feet in Arizona in 1977. About 4.7 
million acre-feet of ground water was used for the 
irrigation of iy ke 1977. The Salt River Valley 

the lower ta Cruz basin are the largest 
agricultural areas in the State. For 1973-77, 
ground-water withdrawal in the two areas was 
about 8.1 and 5.1 million acre-feet, respectively, 
and, in general, water levels are declining. Other 
areas in which ground-vater withdrawals have 
caused water-level declines are the Willcox, San 
pagal Santa Cruz, Avra Valley, Gila Bend, 
Harq Plains, and McMullen Valley areas. 
Two small-scale maps of Arizona show (1) pum- 


WATER QUANTITY MANAGEMENT AND CONTROL—Field 4 
Effects On Water Of Man’s Non-Water Activities—Group 4C 


page of ground water by areas and (2) the status of 
the ground-water inventory in the State. The main 
map, scale 1:500,000, shows potential well produc- 
tion, depth to water in selected wells in spring 
1978, and c’ e in water level in selected wells 
from 1973 to 1978. The brief text that accompanies 

maps summarizes the current ground-water 
conditions in the State. (W: -USGS) 
W79-05151 


SUMMARY APPRAISALS OF THE NATION’S 
GROUND-WATER RESOURCES--MISSOURI 
BASIN REGION, 

Geological Survey, Lakewood, CO. Water Re- 
sources Div. 

For primary bibliographic entry see Field 7C. 
W79-05152 


QUANTITATIVE HYDROGEOLOGY OF THE 
UPPER REPUBLICAN WATURAL _ RE- 
SOURCES DISTRICT, SOUTHWEST NEBRAS- 


KA, 
age Survey, Lincoln, NE. Water Resources 
iV. 


E. G. Lappala. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-288 135, 
Price codes: A10 in paper copy, AO! in microfiche. 
Geological Survey Water-Resources Investigations 
78-38, June 1978. 200 p, 41 fig, 10 plates, 81 ref. 


Descriptors: *Groundwater mining, “Irrigation 
wells, *Withdrawal, *Drawdown, *Model studies, 
Computer models, Projections, Surface-ground- 
water relationships, Surface waters, Hydrogeo- 
logy, Soil water movement, Vegetation, Aquifers, 
Groundwater recharge, Water level fluctuations, 
Groundwater availability, Water demand, Evalua- 
tion, *Nebraska, *Ogallala formation. 


Ground-water use for irrigation from the Ogallala 
Formation has increased rapidly in the Upper Re- 
ublican Natural Resources District in southwest 
ebraska. Water levels declined as much as 16 feet 
between 1952 and 1975. Discharge of the aquifer to 
streams was reduced by as much as 19 percent 
between 1967 and 1975. Quantification of the hy- 
drogeologic system was provided by the develop- 
ment, testing and use of simulation models describ- 
ing the soil zone and ground-water/surface-water 
system. Models were linked through source-sink 
terms. The ground-water/surface-water model was 
used to predict changes in water levels and stream- 
flow caused by unrestricted irrigation-well installa- 
tion and by no new wells after 1975. Water levels 
may decline as much as 140 feet in two areas by 
2000 if installation of new wells is unrestricted. By 
2000, water-level declines over the remainder of 
the area would be less than 60 feet under continued 
development and less than 40 feet with no new 
wells after 1975. The base flow of Frenchman, 
Stinking Water, and Spring Creeks could be re- 
duced by more than 90 percent with no new wells 
and eliminated by 1992 under continued develop- 
ment. (Woodard-USGS) 
W79-05161 


ARTIFICIAL RECHARGE ON LONG ISLAND, 

NEW YORK, 

agp ger Survey, Syosset, NY. Water Resources 
iv. 

D. A. Aronson. 

Long Island Water Resources Bulletin LIWR-9, 

1978. 25 p, 9 fig, 1 tab, 38 ref. 


Descriptors: *Artificial recharge, *Groundwater 
recharge, *Injeciion wells, *Reclaimed water, 
*Ponding, Water reuse, Water quality, Water 
management(Applied), New York, *Long Island. 


In eastern and central Long Island, N.Y., the 
ground-water supply has been diminished by the 
demands of continued population growth and the 
loss of replenishment since the advent of sewering. 
In addition, the quality of ground water is threat- 
ened locally by the discharge of effluents from 

tic tanks, cesspools, and industries and by 

twater intrusion near the shorelines as a result of 
heavy pumping. The use of highly treated 
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wastewater (reclaimed water) to replenish the 
water supply on Long Island seems to be 
feasible economical. Two methods that 
have been tested are injection of reclaimed water 
into the ground Pee wells, and ponding it in 
basins for infiltration to the water table. Major 
hindrances to mane arate, are well clogging by 
suspended particles in the inj it and clogging o' 
the infiltration surface of the basin. Both can be 
controlled by nee treatment of reclaimed 
water prior to recharge and by proper maintenance 
of infiltration surfaces. (Woodard-USGS) 
W79-05169 


DEFINING UPPER LIMITS TO GROUND- 
WATER DEVELOPMENT IN THE ARID 


WEST, 

Montana State Univ., Bozeman. 

O. R. Burt, R. G. Cummings, and J. W. 
McFarland. 

American Journal of Agricultural Economics, Vol 
po No 5, p 943-947, December 1977. 2 tab, 5 equ, 9 


Descriptors: *Groundwater development, *Opti- 
mum development plans, *Steady-state level, 
Water withdrawal, Groundwater storage, Method- 
ology, Natural resources, Groundwater supply, 
Dynamic optimization, Information feedback, 
Costs, Annual, Linear programming, Polynomial, 
Agriculture, Income, Economic rate, Systems 
analysis, Conceptual model. 


Groundwater development over the past twenty 
years in the western states has almost consistently 
followed a pattern of overdevelopment. The result 
has been rapid mining and thus depletion of the 
stock. This paper asserts that this problem might 
be avoided, or perhaps diminished, if at the outset 
groundwater development plans were considered 
in the context of the optimal steady-state level for 
frovedivnts stocks and rates of natural recharge. 
‘optimal steady-state stock’ is the level of 
groundwater storage at which mining optimally 
ceases and withdrawals become limited to natural 
recharge. Developed is a general methodology for 
determining such steady-state levels in natural re- 
source systems; data from a case study of ground- 
water use in the Estancia Valley (New Mexico) are 
used to exemplify the usefulness of the approach. It 
is shown that it is ave to calculate the dynamic 
optimization problem’s steady-state stock without 
oing through the dynamic optimization process. 
e lines of argument developed parallel the gen- 
eral philosophy that underlies adaptive control 
processes developed in recent years; this refers to 
the information ‘feedback’ that can occur over 
time with operational experience. Thus, in the case 
of groundwater development, one begins with lim- 
ited hydrologic information which is often based 
on general information as to geological formula- 
tions. Elementary hydrologic information is ob- 
tained only as drilling and pumping take place. 
Thus early estimates for groundwater storage must 
be viewed as tentative and subject to modification 
as additional data become available, implying the 
need for relatively simple and flexible computa- 
tional techniques. (Bell Graf-Cornell) 
W79-05271 


4C., Effects On Water Of 
Man’s Non-Water 
Activities 


ANALYSIS OF URBAN STORM-WATER- 
QUALITY FROM SEVEN BASINS NEAR 
PORTLAND, OREGON, 

Geological Survey, Portland, OR. Water Re- 
sources Div. 

For primary bibliographic entry see Field 5B. 
W79-05 156 


RECONNAISSANCE ASSESSMENT OF ERO- 
SION AND SEDIMENTATION IN THE 
CANADA DE LOS ALAMOS BASIN, LOS AN- 
GELES AND VENTURA COUNTIES, CALI- 


FORNIA, 
Geological Survey, Menlo Park, CA. Water Re- 











Field 4—WATER QUANTITY MANAGEMENT AND CONTROL 
Group 4C—Effects On Water Of Man's Non-Water Activities 


sources Div. 
For primary bibliographic entry see Field 2J. 
W79-05172 


COASTAL MORPHOLOGY, OIL SPILL VUL- 
NERABILITY AND SEDIMENTOLOGY OF 
KOTZEBUE SOUND AND KODIAK ISLAND, 
South Carolina Univ., Columbia. Dept. of Geolo- 


gy. 
For primary bibliographic entry see Field SC. 
W79-05213 


THE EFFECTS OF OIL ON TEMPERATURE 
REGULATION IN SEA OTTERS, 

Scripps Institution of Oceanography, La Jolla, CA. 
Physiological Research Lab. 

For primary bibliographic entry see Field 5C. 
W79-05214 


EVALUATION OF THE EFFECTS OF URBAN- 
IZATION ON STORMWATER RUNOFF AND 
QUALITY, 

Tennessee Univ., Knoxville. Dept. of Civil Engi- 
neering. 

D. E. Overton, R. A. Minear, W. L. Troxler, R. S. 
Brown, and E. C. Crosby. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-293 513, 
Price codes: A10 in paper copy, AO1 in microfiche. 
Water Resources Research Center, University of 
Tennessee, Research Report No. 65, tember 
1978. 184 p. OWRT A-046-TENN(3). 14-. 1- 
8045. 


Descriptors: Watershed hydrology, Mathematical 
models, *Storm runoff, *Urbanization, Urban wa- 
tersheds, Nonpoint pollution, Heavy metals, Min- 
erals, Nutrients. 


Results of analysis of stormwater runoff and qual- 
ity from four small urban watersheds in Knoxville, 
Tennessee, are presented in two parts: Part 1 is on 
Stormwater Hydrographs and Part 2 is on Storm- 
water Quality. A third part presents the mathemat- 
ical models developed in the course of the study 
for simulating storm hydrographs, suspended sedi- 
ment pollutographs and loads, and sediment deliv- 
ery ratios. There is apparently a wide range of 
effects of dustfall and urban stormwater quality on 
a contaminant-by-contaminant basis. Certain con- 
stituents such as COD, Hg, Cl, Pb, Si02, PO4, and 
As significantly influence stormwater quality. 
Likewise COD, Hg, Cl, As, and PO4 levels found 
in the stormwater were caused primarily by dust- 
fall. The relative magnitude of the constituents will 
have to be verified by further study. This verifica- 
tion would logically lead to the potential control of 
pollutants by: controlling the source of air con- 
taminants, better sanitary street practices to collect 
the contaminants before they enter the water, and 
treatment after they enter the water system. Re- 
sults from the removal model indicate that basical- 
ly, there are two distinct but overlapping groups of 
contaminants found in the urban watershed. One 
group is the minerals and solids which have rela- 
tively constant concentrations from storm to storm 
and the other group is heavy metals, nutrients, and 
COD which have decreasing concentration with 
increasing runoff. 

W79-05400 


4D. Watershed Protection 


BIOLOGICAL ASSESSMENT OF TIMBER 
MANAGEMENT ACTIVITY IMPACTS AND 
BUFFER STRIP EFFECTIVENESS ON NA- 
TIONAL FORESTS STREAMS OF NORTHERN 
CALIFORNIA, 

California Univ., Berkeley. Dept. of Forestry and 
Conservation. 

For primary bibliographic entry see Field 5C. 
W79-05005 


PREDICTION OF SOIL LOSS ON CROPLAND 
WITH REMOTE SENSING, 
Texas Christian Univ., Fort Worth. Dept. of Geol- 


ogy. 
For primary bibliographic entry see Field 7B. 
W79-05148 


SUMMARY OF WATERSHED CONDITIONS 
IN THE VICINITY OF REDWOOD NATIONAL 
PARK, CALIFORNIA, 

Geological Survey, Menlo Park, CA. Water Re- 
sources Div. 


R. J. Janda. 
Geological Survey -file report 78-25, 1977. 82 
p, 12 fig, 2 tab, 28 ref, append. 


Descriptors: *Erosion, *Erosion control, *Land 
use, *Lumbering, *Sediment transport, Channel 
erosion, Channel morphology, Landslides, Floods, 
Storms, A; tion, ifornia, *Redwood Na- 
tional Park, *Redwood Creek. 


The Redwood Creek Unit of Redwood National 
Park, Calif., is located in the downstream end of an 
exceptionally rapidly eroding drainage basin. Al- 
though intense storms control the timing and gen- 
eral magnitude of major erosion events, the move- 
ment, types, and amounts of erosion occurring 
during those events are substantially influenced by 
land use. Erosional impacts of past timber harvest 
in the basin reflect primarily the cumulative impact 
of many small erosion problems caused not so 
much by removal of standing timber as by the 
pattern of pete surface disruption accompanying 
removal. tly modified a and aquatic 
environments reflect stream c! el adjustments 
to recently increased water and sediment dis- 
charges, and are classified by the National Park 
Service as damaged resources because the modifi- 
cations reflect, in part, unna' 
debris barriers along stream flowing through re- 
maining old-growth forest have temporarily stored 
substantial quantities of sediment introduced into 
streams by recent storms and upstream land-use 
changes. Removal of merchantable timber from 
these barriers may destroy their stability and cause 
rapid release of stored sediment. Additionally, mas- 
sive erosion in some recently harvested areas sug- 
oe that they are so erosionally sensitive that 
ollowing rehabilitation and reforestation, they 
should not be reharvested. (Woodard-USGS) 
W79-05170 


SILT BARRIERS AS EROSION POLLUTION 
CONTROL IN A LARGE RECREATIONAL 


LAKE, 

Federal Highway Administration, Tallahassee, FL. 
Florida Div. 

E. G. Rivers, and C. J. Allen. 

In: Mitigating Adverse Environmental Effects of 
Highway Construction; Transportation Research 
Record 551, p 12-24, 1975. 12 fig, 2 tab, 15 ref. 


Descriptors: *Erosion control, *Lakes, *Environ- 
mental effects, *Highways, *Florida, Silts, Road 
construction, Pollutants, Soil erosion, Barriers, On- 
site investigations, Turbidity, Sedimentation, Sam- 
pling, Evaluation, Analysis, Water lution 
sources, Lake sediments, On-site data collections, 
*Lake Jackson(FL), Silt barriers, Floating silt bar- 
riers. 


Soil erosion from urban development and Inter- 
state highway construction during the winter and 
spring of 1972 and 1973 resulted in extensive runoff 
pollution of Lake Jackson, a large recreational lake 
in northern Florida. Turbidity levels in mid-lake 
reached levels of 180 Jackson turbidity units, and 
portions of the lake reached turbidity levels ex- 
ceeding 500 Jackson turbidity units. Floating silt 
barriers we deployed in 2 arms of the lake by the 
Florida Department of Transportation to abate the 
movement of turbid waters into the main body of 
the lake. Sediment core analyses were performed 
to determine the extent of sedimentation that had 
occurred, and water turbidity was monitored to 
determine the effectiveness of the silt barriers. Clay 
and silt fines were found to be the major factor in 
creating turbid conditions in the lake. Erosion con- 
trols were effective in controlling movement of 
sand-size sediments, but they were ineffective in 
controlling clays and silts. The silt barriers were up 
to 93% effective in preventing the movement of 
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5. WATER QUALITY 
MANAGEMENT AND 
PROTECTION 


5A. Identification Of Pollutants 


SOME RESULTS FROM RECENT CHEMICAL 
STUDIES AT KILAUEA VOLCANO, HAWAII, 
Hawaii Univ., Honolulu. Dept. of Chemistry. 

J. J. Naughton, J. B. Finlayson, and V. A. Lewis. 
Bulletin ‘Se Tar oe Vol. 39, No. 1, p 64-69, 
Jan 1975. 2 fig, 7 ref. OWRT A-046-HI(1). 


Descriptors: *Volcanoes, Hawaii, Fume. 


The chemical surveillance of Kilaeua volcano, 
Hawaii, has continued. No relationship has thus far 
been identified between the helium content of an 
associated fumarole and the activity at the volca- 
no. Fume samples from Halemaumau crater in 
Kilauea caldera and from a fissure eruption that 
occurred nearby on the floor of the caldera duri 
August 1971 were examined for their ey 
and F) and sulfur contents. The ratio of in 
fume showed an abnormal increase in samples 
taken at Halemaumau a month before the eruption. 
This change in ratio may be a helpful indicator of 
the onset of eruption in volcanic areas. 

W79-05003 


FUME COMPOSITIONS FOUND AT VARIOUS 
STAGES OF ACTIVITY AT KILAUEA VOLCA- 
NO, HAWAII, 

Hawaii Univ., Honolulu. Dept. of Chemistry. 

J. J. Naughton, V. Lewis, D. Thomas, and J. B. 
Finlayson. 

Journal of Geophysical Research, Vol. 80, No. 21, 
p 2963-2966, July 20, 1975. 1 fig, 2 tab, 22 ref. 
OWRT A-046-HI(2). 


Descriptors: *Volcanoes, Hawaii, Fume. 


Fume was collected at Kilauea Volcano with 
equipment patterned after that used in industrial 
pollution studies. Particulates and some of the 
gases present were separated. The fume analyzed 
was collected from Halemaumau crater in a noner- 
uptive state, from Mauna Ulu lava lake with mild 
lava fountaining, and from vigorous but short-lived 
fountaining from fissures across the floor of Ki- 
lauea caldera. The chief components were SO2, 
S04, Cl, Na, Ca, K, F, Mg, and Fe in about that 
order of decreasing concentration. Content and 
order of abundance varied depending on the state 
of activity of the volcanic sources of the fume. 
Sulfur compounds were preponderant. 

W79-05004 


DEVELOPMENT AND EVALUATION OF A 

TWO-STEP MEMBRANE FIL 

FOR FECAL COLIFO 

CHLORINATED SEWAGE EFFLUENTS, 

Illinois State Water Survey, Urbana. 

S. D. Lin. 

Available from the National Technical Information 

Service, Springfield, VA 22161 as PB-293 146, 

Price codes: A02 in paper copy, AO! in microfiche. 

bor of Investigation 87, 1978. 14 p, 6 fig, 9 tab, 
ref. 
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i effluents, *T. - 
dures, *Coli *Sewage luen' gating: prove 
Analysis, Chlorination, Sewage treat- 


ment, Membranes, Water een sources, 
Waste water(Pollution), Bacteria, S iggy 4 a via 
Fecal coliform, Bacteria anal 

wastewater effluents, Membrane filter method. 


standard one-step M-FC broth membrane 
=e procedure for recovery of fecal coli- 
'C) in chlorinated wastewater effluents is 
cred) renlgy than the multiple-tube (most 
num! MPN) grey A two-step 
method was developed. Using a pre-enrich- 
ment technique with p! ibemiol fed tattoos broth snd 
incubation at ve. for 4 hours, followed by plating 
on M-FC 4 and incubation at 44.5C for another 
18 + or - 2 hours, enhanced FC recovery in 
i effluents. The results of 126 compari- 
using chlorinated effluents from five 
Saetiiraten —_ peor that FC recovery with 
the a Rites Ret method is comparable to that 
onfakes ¢ In the development of 
the two-step method for FC recovery in chlor- 
inated effluents, only the Millipore HC filters were 
used. Literature shows that cpg eta 
covery capabilities are reported for various mem- 
branes. Therefore, nine dl of membranes 
were with C for their fecal 
coliform recovery in caicoaed effluents from the 
five wastewater treatment plants. The results of 61 
comparisons were analyzed by Duncan’s multiple 
range test. The 10 membranes can be divided into 
four oo AL ip Millipore HC, Gelman GN-6, and 
IM 138 06 (green) are equivalent and 
pre the highest FC recovery in chlorinated ef- 
The next group is Helena Titan GH, Nu- 
clepore N 040, Sartorius SM-137 56, and Schlei- 
cher and Schuell (S and S) BC 07. Johns-Manville 
(J-M) sterilized and S and S B-9 belong to the 
other group and have an FC recovery better than 
J-M radiation. The J-M radiation gives the lowest 
FC recovery rate in chlorinated effluents. In all, 
1002 blue colonies from all types of filters were 
isolated for fecal coliform verification. Average 
verification was 93.2%. (Humphreys-ISWS) 
W79-05012 


SYSTEMATIC DIURNAL CURVE ANALYSIS, 
Hickok (Eugene A.) Associates, Wayzata, MN. 
For primary bibliographic entry see Field 5B. 
W79-05042 


A GEOGRAPHICALLY VARIABLE WATER 
QUALITY INDEX USED IN OREGON, 

Dept. of Environmental Quality, 
Salem. Water Quality Div. 

For primary bibliographic entry see Field 5B. 
W79-05043 


COPPER, NICKEL, AND ZINC RELEASED 
FROM ACID COAL MINE SPOIL MATERIALS 
OF EASTERN KENTUCKY, 


cored Univ., Lexington. Div. of Regulatory 


H. F. apie, and R. I. Barnhise 
Soil Science, Vol. 113, No. 3, . 207-212, 1972. 4 
tab, 14 ref. 


Descriptors: *Strip mines, *Appalachian Mountain 
tegion, *Toxicity, *Soil chemical properties, *Ken- 
tucky, r, Nickel, Zinc, Mine wastes, *Pollut- 
ant identification. 


Toxicity from copper, nickel and zinc may be a 
problem in reve ewig coal mine spoil banks. 
Concentrations of zinc, copper and nickel as high 
as 145, 85 and 122 ppm respectively were found in 
spoil solution. (Curtis-Forest Service) 

W79-05044 


INFLUENCE OF DILUTION WATER ON THE 
TOXICITY OF KRAFT P 
MILL EFFLUENT, 
NISMS OF EFFECT, 
British Columbia Research Council, Vancouver. 
Div. of Applied Biology. 

D. J. McLeay, C. C. Walden, and J. R. Munro. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Identification Of Pollutants—Group 5A 


Water Research, Vol. 13, p 151-158, 1979. 4 fig, 4 
tab, 27 ref. 


Descriptors: *Pulp wastes, *Toxicity, *Hydrogen 
ion concentration, Industrial wastes, Chemical 
wastes, Resins, Acids, + onlay yew wastes, Pulp and 
paper industry, Bioassay, Rainbow trout, Mortal- 
ity, Juvenile growth pit Methodology, *Dehy- 
droabietic acid. 


Ten natural freshwater samples diff widely in 
pH and other characteristics were collected and 
examined for their influence as dilution waters on 
the acute lethality (24-h LC50 values) of a sample 
of bleached kraft whole mill effluent. When bioas- 
says were conducted at the pH of each dilution 
water, LCS0 values varied by 3.5-fold. These dif- 
ferences were largely accounted for by adjustment 
of the pH of each test solution to a common value 
(6.5). The remaining minor differences in LC50 
values were attributed to the ionizable inorganic 
constituents of the dilution waters. A separate 
study examined the effects of test pH and the 
a Aeceme: of aging of solutions prior to bioas- 
says or of pH overshoots during pH adjustment on 
the toxicity of a second sample of rs mill efflu- 
ent; using a le dilution water. ‘50 values 
obtained for bioassays conducted at Y pH 9.5 were 
significantly er than those for tests performed 
at pH 6.5. Neither the adjustment of test solutions 
to pH 9.5 with immediate readjustment to pH 6.5, 
nor the prior aging of solutions at pH or 6.5 with 
minimal or no aeration for 6h, altered the differ- 
ences due to test pH. (Deal-EIS) 

W79-05105 


THE NATURE OF METALS-SEDIMENT- 
WATER INTERACTIONS IN FRESHWATER 
BODIES, WITH EMPHASIS ON THE ROLE OF 
ORGANIC MATTER, 

Bureau of Mineral Resources, Geology and Geo- 
physics, Canberra (Australia). Petroleum Explora- 
tion Branch. 

K. S. Jackson, I. R. Jonasson, and G. B. Ski 
Earth-Science Reviews, Vol. 14, p 97-146, "078. 6 
fig, 2 tab, 227 ref. 


Descriptors: ‘Metals, ‘Sediments, ‘*Or, 
matter, Humic acids, Fulvic acids, Geochemistry, 
Organic compounds, Ions, Chemical reactions, 
Chemical properties, Chemical analysis, Heavy 
metals, Adsorption, *Copper, *Cobalt, *Zinc, 
*Mercury, *Nickel, “Lead, Manganese, Magne- 
sium, Path of pollutants, *Ligands. 


The review is divided into two main sections, viz, 
nature and properties of humic matter, and water- 
metal-sediment interactions. The first section deals 
with the essential properties of organic matter 
which occurs naturally in drainage sediments and 
waters. Discussion of the basic molecular structure 
of humic and fulvic acids is followed by some 
details of the chemical nature of functional groups 
within these structures which are important in 
metal-ion adsorption and complexing reactions 
which these materials can undergo. Information is 
also presented for colloidal and polyelectrolyte 
properties, complexation properties, and finally a 
summary discussion of metal-ion--humic-acid, 
metal-ion--fulvic-acid stability constants for both 
single ligand and mixed ligand systems completes 
the section. The second section comprises discus- 
sions of some specific aspects of interactions be- 
tween metals, sediments and waters, including 
metal and organic speciation studies; sorption in- 
teractions between organic matter, clays and 
humic acids; chemical reaction between humic 
acids, heavy-metal minerals, clays and other sili- 
cate minerals; metal-ion adsorption--desorption 
studies, oxidation--reduction reactions between 
metal ions and humic acids; effects of sulphide ion 
on some of the above interactions and finally a 
summary of some relevant field geochemical dis- 
persion studies. (Deal-EIS) 

W79-05106 


TOXICITY OF COPPER TO CUTTHROAT 
TROUT (SALMO CLARKI) UNDER DIFFER- 
ENT CONDITIONS OF ALKALINITY, PH, 
AND HARDNESS, 


Maine Univ. at Farmington. Dept. of Chemistry. 
C. Chakoumakos, R. C. Russo, and R. V. 
Thurston. 

Environmental Science and Technology, Vol. 13, 
No. 2, p 213-219, 1979. 2 fig, 8 tab, 31 ref. 


Descriptors: *Cutthroat trout, *Copper, *Toxicity, 
Bioassay, Rainbow trout, Fish physiology, Alkalin- 
ity, Hardness(Water), Hydrogen ion concentration, 
i aed compounds, Ions, Alkalis(Bases), Chemical 

ean Chemical properties, Water chemistry, 


Median lethal concentration (96-h LC50) values 
for acute copper toxicity to 3-10g cutthroat trout 
have been determined for nine different combina- 
tions of alkalinity, hardness, and pH. Equilibrium 
calculations were performed on the copper LCS0 
values. Seven different soluble s of copper 
were considered: Cu2+, CuOH+, Cu(OH)20, 
Cu2-(OH)22+, CuHCO3+, CuCO30, and 
Cu(CO3)22-. The acute toxicity of copper was 
inversely correlated with water hardness and alka- 
linity. At a given alkalinity, hardness determined 
the LCSO; at a given hardness, alkalinity deter- 
mined the LCSO. At a given alkalinity and hard- 
ness, the concentrations of the copper species were 
determined by the pH of the water. Under the 
conditions tested, Cu2+, CuOH+, Cu(OH)20, and 
Cu2(OH)22+ were toxic forms of copper to cut- 
throat trout; CuHCO3+, CuCO30, and 
Cu(CO3)22- were not toxic. Results of 11 96-h 
copper toxicity bioassays on 1- to 26-g rainbow 
trout under uniform water chemistry conditions 
are also reported. (Deal-EIS) 

W79-05107 


TROPHIC LEVEL ACCUMULATION OF 
HEAVY METALS IN A COAL ASH BASIN 
DRAINAGE SYSTEM, 

Texas Univ. Health Science Center at Houston. 
School of Public Health. 

R. K. Guthrie, and D. S. Cherry. 

Water Resources Bulletin, Vol. 15, No. 1, p 244- 
248, 1979. 1 fig, 1 tab, 8 ref. 


Descriptors: *Absorption, *Heavy metals, *Tro- 
phic level, Coals, Copper, Zinc, Cadmium, Alumi- 
num, Iron, Chemical analysis, Neutron activation 
analysis, Water chemistry, Mercury, Food chains, 
Diptera, Sediments, Drainage systems, Crayfish, 
Livebearers, *Bioaccumulation, *Tissue analysis, 
*Selenium, *Barium, *Coal ash. 


The uptake of ten chemical elements was measured 
in water, sediment, fly ash, and the major biotic 
components of an ash basin drainage system. The 
biota tested represent several trophic levels ob- 
served in the settling basin and receiving swamp of 
the system. Concentrations were measured by neu- 
tron activation in the major biotic groups including 
aquatic bacteria, algae, macrophytes, midges, drag- 
onflies, crayfish, tadpoles, and fish. Only three 
elements (Cu, Zn, Cd) were more highly concen- 
trated in water from a nearby unpolluted stream 
than in the fly ash effluent. Sediment concentra- 
tions of all elements were highest in the ash drain- 
age system with Al and Fe being consistently 
highest. Among the biota, Hydrodictyon sp. and 
Lemna perpusilla had the highest concentrations of 
Al and Fe while other macrophytes were the 
major accumulators of Mn and Ba. Invertebrates 
generally concentrated high amounts of Cu and Zn 
although Cd and Hg were accumulated most by 
crayfish. Selenium was selectively concentrated by 
bacteria, crayfish (Procambarus sp.) and mosquito- 
fish (Gambusia affinis). Consequences of elemental 
concentrations in sediment and in specific trophic 
level groups are discussed. (Deal-EIS) 

W79-05108 


THE USE OF SPECIES ABUNDANCE ESTI- 
MATES IN MARINE BENTHIC STUDIES, 
Maine Univ., Walpole. Ira C. Darling Center for 
Research, Teaching and Service. 

L. Watling, P. C. Kinner, and D. Maurer. 

Journal of Experimental Marine Biology and Ecol- 
ogy, Vol. 35, p. 109-118, 1978. 6 tab, 17 ref. 











Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 
Group 5A—ldentification Of Pollutants 


Descriptors: *Mathematical studies, *Benthic flora, 
*Plant populations, Analytical techniques, Bottom 
sampling, Dredging, Bottom sediments, Biological 
communities, Sampling, Plant groupings, Estimat- 
me equations, *Species diversity, Species diversity 
indices. 


The application of species abundance — 
commonly used in terrestrial plant ecology, to 
marine benthic dredge data is advocated. Two 
possible scales were tested for their ability to meas- 
ure adequately the structure of an assemblage by 
comaeins measures of evenness diversity 
ton’s dominance index, and Morisita’s 
a of dispersion using both real counts obtained 
from grab samples and these counts transformed 
into the two respective abundance estimates. It is 
concluded that species abundance estimators, when 
applied to grab or dredge data result in significant 
savings in sample p time with only a 
minimal loss of information about assemblage 
structure. (Deal-EIS) 
W79-05109 


ANALYSIS OF CHLORINATED HYDROCAR- 
BON POLLUTANTS: A SIMPLIFIED EXTRAC- 
TION AND CLEANUP PROCEDURE FOR 
FISHERY PRODUCTS, 

National Marine Fisheries Service, Seattle, WA. 
Northwest and Alaska Fisheries Center. 

V. F. Stout, and F. L. Beezhold. 

Ragery Bulletin, Vol. 76, No. 4, p. 880-886, 1979. 5 
ref. 


Descriptors: *Chemical analysis, *Chlorinated hy- 
drocarbon pesticides, DDT, DDE, Polychlori- 
nated biphenyls, Dieldrin, Chemical degradation, 
Laboratory tests, Analytical techniques, Chroma- 
tography, Chemical reactions, Aroclors, *Tissue 
analysis. 


This paper is a laboratory manual, delineating de- 
tails of a simple, rapid, and reliable method for the 
extraction and cleanup of samples of fish, fishery 
eo ewe and paper for analysis of chlorinated 
ydrocarbons, such as PCB, dieldrin, and DDT 
and its metabolites TDE and DDE. The proce- 
dures can be adapted to a great variety of sample 
types. The method is economical since small 
amounts of solvents are used and the equipment 
and glassware are relatively inexpensive and readi- 
ly available. (Deal-EIS 
W79-05110 


A BIOASSAY LABORATORY BOAT WITH 
COMPARISONS OF CENTRAL VS. BOAT LAB- 
ORATORY BIOASSAY EVALUATIONS, 
Academy of Natural Sciences of Philadelphia, PA. 
Div. of Limnology and Ecology. 

A. Scheier, W. Connell, and H. D. Gominger. 
Water Resources Bulletin, Vol. 15, No. 1, p 75-87, 
1979. 4 fig, 6 tab, 9 ref. 


Descriptors: *Oil pollution, *Toxicity, *Bioassay, 
*On-site data collections, Research equipment, Oil, 
Organic compounds, Sunfishes, Channel catfish, 
Snails, Shrimp, Minnows, Chemical analysis, 
Chemical properties, Chemical reactions, Irradia- 
tion, Chemical degradation. 


A laboratory boat designed to investigate toxic 
effects on site and its use as a bioassay tool in the 
study of a refinery effluent discharged into the 
Schuylkill River, a tributary of the Delaware 
River, is described. Three-hundred thirty-six-hour 
continuous-flow bioassays exposing the bluegill 
sunfish, the channel catfish, the tadpole snail, the 
grass shrimp, and the sheephead minnow to con- 
centrations of refinery effluent in Schuylkill, Dela- 
ware River, and Delaware Bay water, with and 
without the addition of sediment were performed. 
Results indicated that the toxicity (lethality) of 
fresh samples tested aboard the boat (refinery efflu- 
ent, dilution water, sediment) were considerably 
higher (i.e., refinery effluent at full strength was 
2.2X as lethal to the bluegill, 1.4X as lethal to the 
channel catfish, 1.5X as lethal to the ae 
minnow and 100X as lethal to the grass shrimp) 
than the same test material collected from the 
refinery outfall and brought to a central laboratory 


for testing. Chemical analysis and bioassay data is 
presented showing the effects of Derkis irradia- 


tion upon the refinery effluent. 

W79-05111 

METHODS FOR THE 
OXYGEN CONSUMPTION OF A FISH Ne a 


CONDITIONS OF AQUATIC SEMI-CO! 

MENT (METHODES DE DETERMINATION 

DE LA CONSOMMATION D’OXYGENE aN 

POISSON DANS LES CONDITIONS DU SEMI- 
CONFINEMENT AQUATIQUE), 

Amiens Univ. (France). Lab. de Physiologie. 

J. Gorin, M. Freville, B. Dercumaux, and P. 

Harichaux. 

Annales de Hydrobiologie, Vol. 8, No. 3, p. 355- 

362, 1977. 3 fig, 5 ref. 


Descriptors: *Oxygen requiremen' gen, 

*Chemical anal eFish ‘hyriology, “Animal Asinal me 
odels, isgtemere tea Aaaivcil teckel ‘cei, 

mi tory tests, 

Water chemistry, Water analysis, Methodology. 


Under conditions of aquatic semi-confinement, in- 
cluding a system of water renewal and a slight 
stirring, the oxygen cons' of a fish can be 
determined by registration of the variations of the 
oxygen pressure in the environment accord- 
ing to time. Two methods are set forth, the first 
one is based on graphic records and the second one 
results from a aalinaicel development. (Deal- 


EIS) 
W79-05112 


AN EVALUATION OF THE STATUS, LIFE 
HISTORY, AND HABITAT teen 
OF THE ENDANGERED AND THREATENED 
FISHES OF THE UPPER COLORADO RIVER 
SYSTEM. PART TWO, 

Ecology Consultants, Inc., Fort Collins, CO. 

T. Joseph, J. Sinning, R. Bihnke, and P. Holden. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-279 545, 
Price codes: A09 in paper copy, A01 in microfiche. 
Fish and Wildlife Service, U.S. ay ore of the 
Interior, Report No FWS/OBS-77/62, 193 p, 1977. 
10 fig, 3 tab, 1 append, 134 ref. 


Descriptors: *Colorado River, *Fish populations, 
Colorado River Basin, Water utilization, Water 
aliocation(Policy), Reservoirs, Flow, Habitats, 
Ecosystems, Water quality, a Trout, Cut- 
throat trout, Suckers, Lumbering, Minin; bulsetiy 
chemistry, Salinity, Suspended solids, Life 

studies, *Endangered species. 


The focus of this report is the endangered and 
threatened fishes of the Upper Colorado River 
system, but a full appreciation would not be possi- 
ble without an adequate knowledge of the ecosys- 
tems in which they live. The six major sections of 
the report are: abiotic components, biological com- 
ponents, species description, river basin descrip- 
tions, major factors inducing environmental 
change, and urgent needs and recommended re- 
search priorities in regard to the upper Colorado 
River System. (Deal-EIS) 

W79-05114 


HEAVY METAL CONCENTRATIONS AT THE 
APEX OF THE NEW YORK BIGHT, 

National Oceanic and Atmospheric Administra- 
tion, Boulder, CO. Marine Ecosystems Analysis 
Program Office. 

J. E. Alexander, R. Hollman, and T. White. 
NOAA Technical Memorandum ERL MESA-34, 
December 1978. 37 p, 11 fig, 15 tab, 26 ref, append. 


Descriptors: *Heavy metals, *Pollutants, *New 
York, Cadmium, Cobalt, Copper, Iron, Lead, Mer- 
cury, Zinc, Nickel, Pollutant identification, New 
York Bight. 


Particulate and total ‘soluble’ cadmium, cobalt, 
copper, iron, and lead, and total ‘soluble’ mercury 
concentrations were determined for 146 seawater 
samples collected on November 8-9, 1973, in the 
apex of the New York Bight. With few exceptions, 


G. A. Swan, R. F. Kroma, and W. E. Farr. 
ait eee 41 No 1, p 48- 
49, 1979, 3 fig, 2 ref. 


The design and operation of a dip basket for col- 
at Little Dam in the Snake River is de- 
scribed. 400 to 500 fingerlings could be accommo- 
dated in the bag. (Katz-EIS) 

W79-05175 


HATCHING TABLE FOR FISHERIES RE- 


Washington Univ., Seattle. Coll. of Fisheries. 

ams L, cod W. K. Hershberger, and J. N. Dong. 
essive Fish Culturist, Vol. 41 No. 1, p 

23.26 19 1979. 1 fig, 2 ref. 


Descriptors: *Methodology, ‘*Water quality 
Water pollution es pecs yu ae 
tory equi t, tcheries, 

talities, Chinogk salmon, Hatching ie Fish 
physiology. 


An incubation system is described that Peas the 
incubation of many seperate Bm wt ° i 
an equivalent water quality condi 

are removable for ease of lending and and data scan come: 
tion. (Katz-EIS). 

W79-05178 


RAPID VACUUM METHOD FOR REMOVAL 
OF MUCUS FROM THE EPIDERMIS OF 
FISHES, 


Louisville Univ., KY. Dept. of Biology. 

T. R. Kozel, and K. W. Dobra. 

The Progressive Fish Culturist, Vol. 41, No. 1, p 
18-19, 1979. 8 ref. 


Descriptors: *Methodology, *Toxicity, *Fresh- 
water fish, Laboratory equipment, Laboratory 
om. ee pollution effects, Chemical analysis, 
hysiology, Epidermis, Mucus, *Mucus re- 
so , Fish epidermis. 
A method is described of removing mucus from 
the epidermis of fish by a mild vacuum system. 
The mucus is available for microscopic examina- 
tion. The procedure is useful for getting material 
Bs and biological measurement. (Katz- 
W79-05180 
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SELF-CONTAINED UPWELLING SYSTEM 
FOR REARING LARVAL FISHES IN THE LAB- 

OATORY, 

Florida State Game and Freshwater Fish Commis- 

son, Boca Raton. 

| sma 


eave Fish Culturist, Vol. 41, No. 1, 
10-13, 1 3 fig, 98 ref. ~ 


s: *Aquiculture, *Methodology, *Labo- 
*Salinity, Sea wie *Juvenile 


bE 


reg Bane and in 
the freshwater tolerance of young moo. (Katz- 


EIS) 
W79-05182 


MODIFICATIONS OF TEMPERATURE 
AVOIDANCE TROUGHS FOR TESTING 
SMALL FISHES, 


a , Frostburg. Appalachian Environ- 


a. oe J. R. Stauffer, D. A. Cincutta, and 


i oe e Fish Culturist, Vol. 41, No. 1, p 
4-45, 1979. 4 fig, 10 ref. 


Descriptors: * 


tests, *Bioassays, *Meth- 
odology, *Water tem; 


- ra Criteria, yo a 
equipment, emperature Avoidance, Troughs, 
} ay By environment, Thermal additions, Fresh- 


A temperature avoidance trough for small fishes is 
described. It is used to establish temperature crite- 
fia required to protect ecosystems against thermal 
additions to the aquatic environment. The 
eliminated turbulence present in other mode! 
(Katz-EIS) 

W79-05185 


EARLY SAMPLES OF OIL IN WATER AND 
SOME ANALYSES OF ZOOPLANKTON, 

Torry Research Station, Aberdeen (Scotland). 

P.R. Mackie, R. ped E. I. Butler, P. M. 
Hulligan, and M. F. Spooner. 

Marine Pollution Bulletin, Vol. 9, No. 11, p 296- 
297, 1978. 2 tab, 5 ref. 


Descriptors: *Oil, *Oil *Water pollution ef- 
fects, *Amoco Cadiz, Water analysis, On-site-in- 
vestigation, Petroleum hydrocarbons, *Zooplank- 
ton, Tissue fluorescence, C oil, 
Aromatic hydrocarbons, n-alkanes, Path of pollut- 


e 


A cruise by the oceanographic vessel Sarsia was 
made to sample the waters in the areas polluted by 
the Amoco spill. Analyses were made of the 
nalkanes and the aromatics. Zooplankton taken by 
the Sarsia were analyzed for their aromatic con- 


tent. Fluorescence in tissue of co; showed 
some correlation with the expec egree of pol- 
lution. (Katz-EIS) 

W79-05186 

EDITORIAL INTRODUCTION, 


Marine Biological Association of the United King- 
dom, Plymouth (England). Plymouth Lab. 

MF. S 

Marine Pollution Bulletin, Vol. 9, No. 11, p 281- 
284, 1978. 1 tab, 1 fig. 





WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Identification Of Pollutants—Group 5A 


: *Oil, *Oil phe oag *Amoco Cadiz, Brit- 
*Water ia as effects, * vg” Ben ts, 
pan Ne 
Plankton, Benthos, *Benthic fauna, Clean up, 
Costs, Tourism, ial fisheries. 


The Nov 1978 issue bot ery teenie Bulle- 
tin is devoted entirely to the Amoco Cadiz 
Ths dacttonler wos wresknd O86 March, t 
off Portsall, Brittany, ah tap Sins of ae aes 
pe then contributions have been widely invit- 
bp ch heir agg inh erro def 
this, the most serious spill in the of oil 
Leena ng ae pd agg ee account has been 
ome Laubier, Directeur of the Centre 
ta de Bretagne, who cae moeey al 
June points of special interest (including fisheries 
aspects). Fuller reports are to be found elsewhere 
(listed at the end of this issue). It is inevitable that 
some important aspects have not been covered in 
the papers received and these subjects are briefly 
mentioned here. (Katz-EIS) 
W79-05188 


THE AMOCO CADIZ OIL SPILL-LINES OF 
STUDY AND EARLY OBSERVATIONS, 

Centre Oceanologique de Bretagne Brest (France). 
L. Laubier. 

Marine Pollution Bulletin, Vol. 9, No. 11, p 285- 
287, 1978. 


Descriptors: *Oil, *Oil spills, *Amoco Cadiz, 
*Water pollution effects, *Monitoring, Chemical 
analysis, tony gg Be nce Chemical analy- 
sis, Water quality Zooplankton, 
Benthos, Benthic Sena o On-eite-invertigations 
Petroleum, Hydrocarbons, Toxicity, Pus of ol 
Bay of Morlaix, Brittany, Sea birds, F. 

Benthic plants. 


Following the Amoco Cadiz sacle ere me 
program was conducted by several French organi- 
— United States governmental, university 
rivate ——— by the Canadian Bed- 
ford ite of Oceanography and by the Marine 
Biological Association of the United Kingdom. 
The program consists of monitoring the chemical 
quality of the water, the sediments, the marine 
organisms, studies of the ecological effects, micro- 
biological processes and toxicological research. 
(Katz-EIS) 
W79-05189 


PETROLEUM HYDROCARBON ANALYSES 
CONDUCTED FOLLOWING THE WRECK OF 
THE SUPERTANKER AMOCO CADIZ, 

Ministry of Agriculture, Fisheries and Food, Burn- 
héthotsCroe | (England). Fisheries Lab. 

R. J. Law. 

Marine Pollution Bulletin, Vol. 9, No. 11, p 293- 
296, 1978. 5 tab, 2 fig, 7 ref. 


Descriptors: *Oil, *Oil spills, *Water pollution ef- 
fects, *Amoco Cadiz, Brittany, En; Channel, 
pe tyra gn Sediment, *Chemical analy- 
sis, Sea-Water, Sampling, Methodology, Monitor- 
ing, Gas chromatography, Biodegradation, Weath- 
ered oil, *Petroleum hydrocarbons. 


Following the wreck of the Amoco Cadiz on 16 
March 1978, samples of water, sediment and oil 
were collected between April and June from the 
Brittany coast and western English Channel and 
were analysed for petroleum hydrocarbons by 
means of fluorescence spectroscopy, gas-liquid 
chromatography and chromatography-mass 
spectrometry. (Katz-E EIS) 

W79-05196 


ENVIRONMENTAL PATHWAYS OF bs ea 
ED CHEMICALS IN FRESHWATER SY: 

PART II: LABORATORY STUDIES, 

SRI International Menlo Park, CA. 

J. H. Smith, W. R. Mabeu, N. Bohonos, B. R. 

Holt, and S. S. Lee. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-288 511, 
Price codes: A19 in paper copy, A01 in microfiche. 


Environmental Protection Agency, Report EPA- 
ES 432 p, May 1978. 93 fig, 165 tab, 235 


_ *Fossil fuels, *Pesticide residues, 


properties, 

ticides, Organic Be sherry Path of pollutants, 
Snes Persistence, Eutrophication, Tro- 
phic level, Oligotrophy, Microbial degradation, 
Chemical degradation, Absorption, *Methyl par- 
athion, *Mirex, *Photolysis, Benzo(a)pyrene. 
exposure assessment models and 
riory procedures Bates ir predicting the pathways 

ly harmful chemicals in freshwater en- 
vironments were described in Part I of this report 
(EPA-600/7-77-113). Procedures were developed 
for measuring the rates of volatilization, photolysis, 
oxidation, hydrolysis, and biotransformations as 
well as the sorption partition coefficients on natu- 
ral sediments and on a mixture of four bacteria. 
The results were eget with a simple comput- 
er model to predict ee of chemicals in 
ponds, rivers, and lakes. This second part of the 
project report describes the successful lication 
of these procedures to 11 chemicals of environ- 
mental interest. The 


benzo(f)quino 

dibenzo(c,g)carbazole, benzo(b)-thiophene, and di- 
esc gc which might be found in the ef- 
fluents of plants using or processing fossil fuels, 
and methyl parathion and mirex, which are agri- 
cultural pesticides. (Deal-EIS) 

W79-05198 


MULTIPLE BOTTLE HOLDER FOR IN SITU 
ee OF PRIMARY PRODUCTIV- 
’ 


Battelle Pacific Northwest Lab., Richland, WA. 
D. A. Neitzel, T. L. Page, and E. G. Wolf. 

The Pro ive Fish Culturist, Vol. 41, No. 1, p 
42-43, 1979. 1 fig, 4 ref. 

Descriptors: *Methodology, *Laboratory appara- 
tus, On-site-investigation, *Primary productivity, 
*Biochemical oxygen demand, Columbia River, 
Multiple bottle holder, In-situ measurements. 


An apparatus is described for the in situ incubation 
of samples for 7 productivity measurements 
at various di BOD samples have been incu- 
bated in the Columbia River at depths from 0.5 m. 
to 0.6 m. in currents up to 3.0 meters per second. 
(Katz-EIS) 

W79-05201 


ANNOUNCEMENT OF COMPOUNDS REGIS- 
TERED FOR FISHERY USES, 

National Fishery Research Lab., LaCrosse, WI. 
R. A. Schnick, and F. P. Meyer. 

The Progressive Fish Culturist, Vol. 41, No. 1, p 
36-37, 1979. 1 tab. 


Descriptors: *Fish diseases, *Fish culture, *Aqui- 
culture, Herbicide, Algicide, Lampricide, *Fish 
toxicant, Food fish, Pond sterilant, Anesthetic, Ox- 
idizer, Detoxifier, wh ie a wer Parasiticide, Reg- 
istration, Compounds for fishery use. 


A special report on compounds approved for fish- 
pony Bay ait yoy ish & Wildlife 
Service. The report is a aincuete of the chemicals 
for which fishery uses have been registered or 
exempted from registration and of four compounds 
for which the status is still indefinite. (Katz-EIS) 
W79-05205 


CONCENTRATIONS OF SELECTED ELE- 
MENTS AND ASH IN BLUEGILL (LEPOMIS 
MACROCHIRUS) AND CERTAIN OTHER 
FRESHWATER FISH, 

Breedlove Associates, Inc., Gainesville, FL. 

J. A. Davis, and C. E. Boyd. 

Transactions of the American Fisheries Society, 
Vol. 107, No. 6, p 862-867, 1978, 2 fig, 4 tab, 26 ref. 
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Descriptors: *Sunfishes, *Calcium, Ree 
*Potassium, *Sodium, ee. Se 

*Sulfur, me Ey ash, Chemical ysis, Fish Pay 
ogy, Animal metabolism, Fish populations, 

water fish, Electro-fishing, Water chemistry, In- 
og wastes, Chemical wastes, *Tissue analysis, 


Studies on the elemental composition of bluegills 
Or ine at ete eer ae 
in concentrations of calcium, magnesium, 
sium, sodium, nitrogen, phosphorus, sulfur, By 4 
depending upon ies, size, and collecting site. 
For rigorous considerations of the elemental com- 
position of fish in a body of water, fish of different 
Frater gg ypc ee puna coe 
levertheless, for many ecological purposes the 
sewerage in elemental crea ma Paes not too 
¢ to prevent izations from present- 
an this study. (Deal EIS) 
W79-05208 


A MERCURY BUFFER FOR TOXICITY EX- 
PERIMENTS WITH GREEN ALGAE, 
Technische Hogeschool, Delft (Netherlands). Lab. 
of General and Technical Biology. 

J. Huisman, and H. J. G. Ten Hoopen. 

Water, Air and Soil Pollution, Vol. 10, No. 3, p 
325-334. 1978. 4 fig, 4 tab, 6 ref. 


Descriptors: Heavy metals, Chlorides, Chloro- 
phyta, Chemical reactions, Reduction(Chemical), 
Evaporation, Growth rates, Chemical analysis, 
Chemical properties, *Buffers, *Mercury com- 
pounds, *MIDA, *Mercury, *Scenedesmus, *Tox- 
icity. 


Mercury (II) toxicity ex ents with green algae 
are complicated by the fast reduction and evapora- 
tion of Hg. A Hg buffer system is described, which 
considerably stabilizes the Hg(II) concentration in 
test solutions. The Hg buffer consists of 
mercury(I) chloride and N-methyliminodiacetic 
acid(MIDA). Dissociation of Hg-MIDA complex 
compensates for loss of Hg. With this system ex- 
periments were performed with Hg(11) concentra- 
tions between 0.02 and 2.0 mg 1-1 at temperatures 
between 15 and 30C..No effect of MIDA on the 
growth of the green alga Scenedesmus acutus was 
detected. (Deal-EIS) 

W79-05210 


MODIFIED NEUSTON NET FOR COLLECT- 
ING LIVE LARVAL AND JUVENILE FISH, 
National Marine Fisheries Service, Beaufort, NC. 
Beaufort Lab. 

W. F. Hettler. 

The Progressive Fish Culturist, Vol. 41, No. 1, p 
32-33, 1979. 1 fig, 3 ref. 


Descriptors: *Laboratory equipment, *Larval fish, 
*Juvenile stages, *Zooplankton, Fishing, Fishing 
gear, Fish collections, Methodology, Nueston sam- 
pler, Monitoring, *Sampling. 


A nueston net has been used successfully at the 
Beaufort Laboratory to catch larval and juvenile 
fish for physiological and toxicological experi- 
ments. The collector has not been evaluated for 
net-induced mortality of captured organisms nor 
for its efficiency. Only few larval fish are impinged 
on the mesh. (Katz-EIS) 

W79-05211 


DEVELOPMENT OF A RAPID TISSUE BIO- 
ASSAY TECHNIQUE FOR SCREENING POL- 
LUTANT EFFECTS ON FISH, 

Tennessee Technological Univ., Cookeville. Dept. 
of Civil Engineering. 

A. A. Friedman, and C. B. Coburn. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-293 469, 
Price codes: A10 in paper copy, AOI in microfiche. 
Tennessee Water Resources Research Center, Uni- 
versity of Tennessee, Knoxville, Research Report 
No. 71, March 1979. 199 37 fig, 5 tab, 39 ref, 
append. OWRT A-034-TENN(), 14-34-0001-7090. 


Descriptors: *Bioassay, Toxicity limits, *Pesticide 
toxicity, Liver, Fish p ysiology. 


A rapid and relatively inexpensive tissue respiro- 
tet aathod ier amie the tone elle of 


temperatures. Liver aes frozen in 
Ringer’s phosphate had a viability over six months 
when stored at -20C. 

W79-05229 


ae RAINFALL-RUNOFF-QUALITY DATA 
Florida Univ., Gainesville. Dept. of Environmental 
Engi ing Sciences 


For primary bibliographic entry see Field 2A. 
W79-05282 


SYSTEMS FOR RAPID RANKING OF ENVI- 
RONMENTAL POLLUTANTS. eae OF 
SUBJECTS FOR SCIENTIFIC AND TECHNI- 
CAL ASSESSMENT REPORTS, 

SRI International, Menlo Park, CA. 

S. L. Brown, B. R. Holt, and K. E. McCaleb. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-284 338, 
Price codes: A13 in paper co; y, AO] in microfiche. 
EPA-600/5-78-012, ice of Health and Ecogi 
Effects, Office of Research and Dev: t, U.S. 
Environmental Protection Agency, Washington, 
DC., June 1978. 295 p, 2 fig, 17 tab, 84 ref, 9 
appen. 


Descriptors: *Environmental control, * 
*Pollutants, Air pollution, Water quality, Contami- 
nants, Assessment, Systems analysis, Ecology, Cri- 
teria, STAR, Priorities, Hazards, Cobalt, D 
disulfide, Lithium, po? nga y Plutonium, Heat, 
Cyanides, Carbonyl sulfide, Antimony, Molybde- 
num. 


This document reports the results of the develop- 
ment and testing of a system for rapidly ranking 
environmental uae @ One potential use for the 
system is in c the most important candi- 
dates for Scientific ad Technical Assessment Re- 
ports (STAR). Of several possible approaches to 
ranking environmental agents, a system depending 
on expert opinion but assisted by an objective 
subsystem was selected for development. The 
system defines procedures for collecting, process- 
ing, and evaluating data on production and use; 
environmental transport, transformation, and rate; 
and human health and welfare and ecological ef- 
fects. A test of the objective subsystem confirmed 
the utility of the system. Of ten candidate agents, 
the three highest ranked were cyanides, carbon 
disulfide, and beryllium. (Bell Graf-Cornell) 
W79-05286 


CONTROL OF OIL POLLUTION BY REMOTE 
SENSING ALONG THE ae OF FRANCE, 
French Embassy, Washington, 

For peeueey bibliographic pa dh see Field 7B. 
W79-05392 


REMOTE SENSING FOR OIL POLLUTION 
CONTROL ALONG COASTAL WATERS OF 
THE UNITED STATES, 

Coast Guard Research and Development Center, 
Groton, CT. 

For primary bibliographic entry see Field 7B. 
W79-05393 


DETERMINATION OF CHLORIDE IN SUL- 


W. Kunstner, J. Hupfl, and S. Pfeiffer. 
Das Papier, Vol. 32, No. 10, p 441-445, October, 


1978, 3 illus, 3 ref, 2 tab. English summary. 
*Sulfite liquors, *Chlorides, 
identification Water saa Fuels, Pulp 


Hi 


Wastes, Water pollution 
Pulp and casas? Effluents, 


Incineration, 
olumetric: analysis, 
niques, Pollutant identification. 


methods of chloride determination in 
mill effluents or in fuels were refined 


ie 


se 


thiocyan- 

ate may be substituted fo! the incineration 

jure. Because of the very chloride con- 
tent and the high content of the effluents, 
deviations of 3-20%, on con- 
tent, must be expected. (Ward- 
MEASUREMENT OF DISSOLVED OXYGEN, 
RCA Lab. Ltd., Zurich (Switzerland). 
M. L. Hitchman. 


John Wiley and Sons, New York, N.Y. 1978. 255 
p. 


Descriptors: *Water analysis, *Dissolved oxygen, 


Anal P hic anal 
Slectrochesbuery, Colecisetry, Hen cd 


spectrometry, lynamics, 
graphy, Oxygen, Solubility, Chemical analysis. 


The eight chapters of this discuss the 
need and importance of dissolve oxygen measure- 
ments, thermodynamic principles of vol- 


pre volumetry, mass sprcromees 
juctivity, 

graphy. Oxygen solubility tables, bes, cletrode poten sped 
tials, convective flow and diffusion, 

useful appendices are included, , along ‘ional a intat of 


symbols used and a subject index. (Brown-IPC) 
W79-05434 


SOLUBLE ORGANIC CONSTITUENTS 
NATURAL WATERS AND WASTEWATERS 
BEFORE AND AFTER CHLORINATION, 

North Texas State Univ., Denton. Inst. of Applied 
Sciences; and North Texas State Univ., Denton. 
Dept. of Chemistry. 

W. H. Glaze, and G. R. Peyton. 


In: Water Chlorination: Environmental Impact and 


Health Effects, Vol. 2, Jolley, R.L., Gorchev, H. 
and Hamilton, D.H. Jr., (Eds). of 8 
Conference, October 31-November 4, 1977, Gatlin- 
burg, Tennessee. p 3-14, 1978 4 fig, 15 ref. 


Descriptors: *Water pollution, *Chlorination, 
*Waste water treatment, Organic compounds, 
Analytical techniques. 


The purpose of this paper was to report prelimi- 
nary results which support the existence of inter- 
mediate molecular weight chlorine compounds in 
treated wastewater effluents and to present some 
details of an «pice to the characterization of 
these species. The molecular weight profile of the 
water organics before and after chlorination was 
com . Chlorination of a municipal treatment 
plant effluent with a high concentration of chlorine 
resulted in a peak representing a decrease in molec- 
ular weight of almost exactly one-half and a shoul- 
der corresponding to molecules which are half the 
size of those comprising the main peak, showing 
that the addition of enough chlorine to produce a 
large residual results in the breakage of only a few 
bonds in the macromolecular backbone. cone 
son of results using raw water with those 
wastewater studies revealed that major compo 
nents are found in raw water at the same molecular 
size as in wastewater. (See also W79-05435) (Chil- 
ton-ORNL) 
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IRS AND MECHANISMS OF HA- 
LOFORM FORMATION IN THE CHLORINA- 
TION OF WATER SUPPLIES, 

Harvard Univ., Cambridge, MA. Div. of Applied 


By nore one E yar. 


ater Chlori tal Impact and 
ne Effects, Vol. 2, joer R. L. Gorchev, H. 
and Hamilton, D.H. Jr., i of a 
ference, October 31-November 4, 1 Gatlin- 


977, 
Tennessee. p 29-48, 1978 12 fig, 4 tab, 8 ref. 
EPA R603231-02. 


Descriptors: *Chlorination, *Water chemistry, Or: 
| sed oe Caistor Water ori Public health, 


vironmental effects. 


seme Whe of Broth +5 wey og compounds and 
of acetogenins were ‘or study as potential 
heer for formation of chloroform in water 
Gat ware i estigated cisction f 
were inv asa ion of time at 
varied pH values and different ratios jm 
chlorine to organic a Results 
two broad conclusions of general interest. st Ra 
weet of organic rinwteal = likely to be it in 
natural waters may contribute to chloroform for- 
mation by way of the haloform reaction. Fulvates 
and humates are important precursors but not the 
only ones. Second, attention should be given to the 
total number of chlorine-carbon produced 
and not only to ve eeeteed grew It was sug- 
gested that maintenance Piel em uality of 
water with regard to m chlorinated 
organic compounds will be best achieved by con- 
trol of the total o: ony chlorine. (See also W79- 
05435) pes 
W79-05438 


REACTIONS OF CHLORINE, CHLORINE 
DIOXIDE AND MIXTURES THEREOF WITH 


HUMIC ACID: AN INTERIM REPORT, 
Olin Co oa Haven, CT. Research and Devel- 
opment 


M. G. Noack, and R. L. Doerr. 

In: Water Chlorination: Environmental Impact and 
Health Effects, Vol 2, Vol 2, ‘Jolley, R. L., Gorchev, H. 
and Hamilton, D. H., Jr., (Eds). Proceedings of a 
Conference, October 31-November 4, 1977, Gatlin- 
burg, Tennessee. p 49-58, 1978. 6 fig, 2 tab, 11 ref. 


Descriptors: *Chlorination, *Water chemistry, 
Water treatment, Chlorine, Disinfectants, Oxida- 
tion, Potable water, Environmental effects. 


This paper presents an interim report on research 
to define the chemistry of disinfecting drinking 
water with chlorine, chlorine dioxide and mixtures 
thereof in the presence of model humic acid. Inves- 
igations of kinetics and oxidant demand which 
tted chlorine concentration vs. time in distilled 
water containing humic acid indicated the exist- 
ence of no less than two simultaneous reactions 
distinguishable on the basis of overall order and 
tate. A fast chlorine demand was observed which 
increased with pH and the rate of the second-order 
teaction decreased. Ratios of fast ClO2/fast Cl2 
demand at comparable pH values were roughly 
og to the ratio of equivalent weights of ClO2/ 
In studies of formation of CHCI2 in reaction 
with C12, data suggested the existence of an inter- 
mediate product before the a ce of CHC12. 
No significant pH effect was found on the forma- 
tion of chlorite ion through reduction of ClO2. 
Study of the effect of mixtures of Cl2 and ClO2 
showed that at pH 6.0 to 7.0 the chlorite ion was 
oxidized by chlorine to chlorate. It was concluded 
that at pH 6.0 to 7.0 a 1:1 mixture of chlorine and 
chlorine dioxide might be an alternative to water 
treatment with chlorine or chlorine alone. (See 
also W79-05435) (Chilton-ORNL) 
W79-05439 


AQUEOUS CHLORINATION PRODUCTS OF 
oa AROMATIC HYDROCAR- 


Minnesota Univ., Duluth. Dept. of Chemistry. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Identification Of Pollutants—Group 5A 


. Carlson, R. Caple, A. R. Oyler, K. J. Welch, 
. L. Bodenner. 
ater Chlorination: Environmental Impact = 
th Effects, Vol. 2, Jolley, R.L., Gorchev, H. 
and Hamilton, D.H., Jr., . Proceedings of a 
bona se October 31-November 4, 1977, Gatlin- 
'g, Tennessee. p 59-65, 1978 1 fig, 1 tab, 14 ref. 
EPS R 803950 


me's 2 
fe 


iptors: *Chlorination, *Water chemistry, 
PAH, Potable water, Hydrogen ion concentration, 


n. 


The purpose of this research was to identify the 
reaction products of the aqueous chlorination of 
selected polynuclear aromatic hy 
(PAHs) including some found in drinking water. 
Reactions were conducted under varying condi- 
tions of time, chlorine dosage and pH as might be 
encountered during actual treatment. Experimental 
resuits showed that extent of conversion of PAHs 
to secondary products was related to pH with 
= acidity resulting in greater conversion. 
ith the exception of formation of anthraquinone 
upon chlorination of anthracene, the oxidation 
products whose structures were determined had 
chlorine incorporated into the aromatic nucleus. 
During analysis of chlorination products of fluor- 
anthene, the initial reverse-phase HPLC separation 


indicated a polar derivative but ent GC/ 
MS analysis indicated a more lipophilic mono- 
chineesidiettetion product. The initial formation of 


a chlorohydrin is suggested as peur oS: of these 

pcre aan (See also W79-05435) 

oa 
W79-05440 


REACTIONS IN CHLORINATED SEAWATER, 
Rosenstiel School of Marine and Atmospheric Sci- 
ence, Miami, FL. 

J. H. Carpenter, and C. A. Smith. 

In: Water Chlorination: Environmental Impact and 
Health Effects, Vol. 2, Jolley, R.L., Gorchev, = 
and Hamilton, D.H., Jr., (Eds.). Proceedings of 
Conference, October 31-November 4, 1977, Gatlin. 
burg, Tennessee. p 195-207, 1978 7 fig, 15 ref. EPA 
R803893 & ERDA AT (40-1)-3801. 


Descriptors: *Chlorination, *Water chemistry, Or- 
ganic compounds, Sea water, Halogens, Copper, 
Toxicity, Environmental effects, Water pollution. 


This paper discusses the chemistry of chlorinated 
sea water in terms of residual oxidants, bromate 
formation, formation of halogenated organic com- 
pomad and the modification of copper complexing 
ity. Techniques for the analysis of residual 
ondants in chlorinated sea water are presented. 
Sunlight exposure of chlorinated sea water pro- 
d substantial conversion of the oxidative ca- 
pacity in added chlorine to bromate ion. Signifi- 
cance of this bromate formation in producing 
direct toxicity or the slow formation of halogenat- 
ed organic compounds is uncertain. Bromoform 
and, to a lesser extent, chlorodibromomethane are 
identified as the most obvious organic products of 
chlorination of sea water. Reactions are oxidant- 
limited. At 1 and 2 ppm chlorine addition levels, 
the residual oxidants drop rapidly with a corre- 
sponding increase in bromoform. Calculations 
show that bromoform formation is not a first-order 
reaction. Experimental results indicated that chlo- 
rine addition has the potential for modifying the 
organic compounds that nearly completely com- 
plex copper in natural waters and increase the 
toxicity of the copper presence. (See also W79- 
05435) (Chilton-ORNL) 
W79-05450 


CHLORINE DEGRADATION AND HALOCAR- 
BON PRODUCTION IN ESTUARINE WATERS, 
Maryland Univ., College Park. Dept. of Chemis- 


try. 

G. R. Helz, R. Sugam, and R. Y. Hsu. 

In: Water Chlorination: Environmental Impact and 
Health Effects, Vol. 2, Jolley, R.L., Gorchev, H 
and Hamilton, D.H., Jr., (Eds.). Proceedings of a 
Conference, October 31-November 4, 1977, Gatlin- 
burg, Tennessee, p 209-222, 1978. 4 fig, 2 tab, 14 
ref. EPA R 803839-01/02. 


Descriptors: *Chlorination, *Water llution, 
*Water chemistry, Sea water, i 
Discharge(Water), Chlorine, Cooling water, 
Chemical degradation. 


This paper deals with the chemical processes 
which create chlorine demand and control chlo- 
rine decay in estuarine waters. Field observations 
show that 90% of oxidant dose disappears by the 
time cooling water emerges from the plant. This 
large oxidant loss observed in the discharge canal 
was not seen under laboratory conditions. A slow 
decay phase was seen to follow the fast decay 
phase with the slow decay rate being slightly faster 
in daytime than nighttime. No free chlorine was 
ever detected in the canal. Only traces of halo- 
forms were found in discharge waters. Ammonia 
nitrogen increased from intake canal to terminus of 
discharge canal. Chlorine decay processes are dis- 
cussed in some detail and attempts are made to 
provide interpretation of the indicated field obser- 
vations. (See also W79-05435) (Chilton-ORNL) 
W79-05451 


INVESTIGATION OF HALOGENATED COM- 
PONENTS FORMED FROM CHLORINATION 
OF MARINE WATER, 

Batelle Pacific Northwest Lab., Richland, WA. 
R. M. Bean, R. G. Riley, and P. W. Ryan. 

In: Water Chlorination: Environmental Impact and 
Health Effects, Vol. 2, Jolley, R.L., Gorchev, H. 
and Hamilton, D.H., Ir, (Eds.). Proceedings of a 
Conference, October 31-November 4, 1977, Gatlin- 
burg, Tennessee, p 223-233, 1978. 2 fig, 2 tab, 8 ref. 


Descriptors: *Chlorination, *Water chemistry, 
Water pollution, Halogens, Analytical techniques, 
Sea water. 


This paper reports a study which investigates the 
formation of nonpolar, presumably lipophilic or- 
ganohalogens in sea water. Gas chromatographic 
analysis techniques are discussed. Analysis of ex- 
tracts obtained from the forcing of sea water 
through XAD-2 resin columns showed the princi- 
Ee component in all sea water samples to be 
romoform. Smaller quantities of 
dibromochloromethane and traces of 
dichlorobromomethane were found. Chloroform 
was not present in significant concentration. On 
the basis of results obtained so far, it was conclud- 
ed that concentrations of nonpolar and presumably 
pe cases components generated by low-level 

lorination of relatively pristine sea water are 
low. (See also W79-05435) (Chilton-ORNL) 
W79-05452 


THE EFFECT OF AMMONIA CONCENTRA- 
TION ON THE CHEMISTRY OF CHLORINAT- 
ED SEA WATER, 

North Carolina Univ. at Chapel Hill. Dept. of 
Environmental Sciences and Engineering. 

G. W. Inman, Jr., and J. D. Johnson. 

In: Water Chlorination: Environmental Impact and 
Health Effects, Vol. 2, Jolley, R.L., Gorchev, H. 
and Hamilton, D.H., Jr., (Eds.). Proceedings of a 
Conference, October 31-November 4, 1977, Gatlin- 
burg, Tennessee, p 235-252, 1978. 8 fig, 1 tab, 19 
ref. ARC-04-77- 119. 


Descriptors: *Chlorination, *Water chemistry, 
Water pollution, Sea water, Ammonia, Nitrogen, 
Bromides. 

The primary purpose was to determine the critical 
ammonia-to-bromide ratio where monochloramine 
formation begins to predominate over bromamine 
formation. Experimental results showed that a mix- 
ture of dibromamine and monochloramine will 
form in full-strength chlorinated sea water when 
the ammonia nitrogen is greater than 0.5 mg/] and 
the chlorine dose is less than 2.5 mg/l. At higher 
ammonia concentration and longer times, monoch- 
loramine becomes the major component of the 
total oxidant concentration. The critical weight 
ratio of ammonia nitrogen: bromide was found to 
be approximately 0.008 at pH 8.1. At higher ratios, 
monochloramine predominates after 30 minutes to 
1 hour and, at lower ratios, the oxidant concentra- 
tion consists of dibromamine with a small fraction 
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of the total oxidant being monochloramine. (See 
also W79-05435) (Chilton-ORNL) 
W79-05453 


MICROBIAL DEGRADATION OF HALOGE- 

NATED HYDROCARBONS, 

Texas Univ. at Austin. Dept. of Microbiology. 

A. W. Bourquin, and D. T. Gibson. 

In: Water Chlorination: Environmental Impact 

Health Effects, Vol. 2, Jolley, R. L., Gorchev, H. 

and Hamilton, D. H., Jr., of a 

Conference, October 31-November 4, 1977, Gatlin- 

pr) Wenge P 253-264, 1978. 3 fig, 3 tab, 21 
PA R 804525. 


and 


Descriptors: “Chlorination, *Water chemistry, 
Water pollution, Halogens, Sea water, Microbial 
degradation. 


Biochemical and soil microbiology studies report- 
ed in this paper indicate that numerous mechanism 
exist for the dehalogenation of both aliphatic and 
aromatic hydrocarbons. The existence of enzymat- 
ic systems capable of dehalogenation is shown. It is 
pointed out that the existence of organi in the 
marine environment capable of such biode; 

tion is as yet undetermined but it seems feasible to 
assume that the same type reactions could occur in 
the marine environment as in the terrestrial envi- 
ronment. (See also W79-05435) (Chilton-ORNL) 
W79-05454 


eo TRIHALOMETHANE ANALY- 
Montgomery (James M.) Inc., Pasadena, CA. En- 
viro: aental Research Lab. 

A. R. Trussell, M. D. Umphres, L. Y. C. Leong, 
and R. R. Trussell. 

In: Water Chlorination: Environmental Impact and 
Health Effects, Vol 2, Jolley, R. L., Gorchev, H. 
and Hamilton, D. H., Jr., (Eds). Proceedings of a 
Conference, October 31- November 4, 1977, Gatlin- 
pe Tennessee, p 543-553. 1978. 1 fig, 4 tab, 13 
ref. 


Descriptors: *Water chemistry, *Analytical tech- 
niques, Chlorination, Water quality. 


This study reports on liquid-liquid extraction 
(LLE) technique for the analysis of trihalometh- 
anes. The technique is approached systematically 
to overcome difficulties associated with the 
method in the past. Quality assurance is enhanced 
by the high resolution of glass capillary gas chro- 
matography. It is suggested that further research is 
needed to further define the best conditions for 
sample preservations, extraction and specific deten- 
tion. It was concluded that the proven success and 
simplicity of LLE make it the most promising 
routine analytical technique at the present time. 
(See also W79-05435) (Chilton-ORNL 

W79-05476 


MEASUREMENT AND SIGNIFICANCE OF 
SPECIFIC ACTIVITY IN THE HETEROTRO- 
PHIC BACTERIA OF NATURAL WATERS, 
Gordon Coll., Wenham, MA. Dept. of Biology. 
R. T. Wright. 

seg and Environmental Microbiology, Vol. 
36, No. 2, August 1978, p 297-305. 6 fig, 3 tab, 31 
ref. NSF DES 73-6650 & OCE 77-19446. 


Descriptors: *Bacteria, *Heterotrophy, *Specific 
activity, *Measurement, *Counting, *Methodolo- 
gy, *Analytical techniques, *Estuarine environ- 
ments, Staining, Acridine orange direct count, Epi- 
fluorescence, Radioisotopes, Massachusetts, Estu- 
aries, Coasts, Atlantic Ocean, Oceans, 
Degradation(Decomposition), Metabolism, Physi- 
ology, Specific activity indices, Tracers, Indica- 
tors, Filters, Habitats, Nutrients. 


A ‘specific activity index’ which expresses the rela- 
tionship between heterotrophic bacterial activity 
and the bacteria responsible for that activity, com- 
bines accurate total counts of bacteria (using the 
acridine orange direct count (AODC) and epi- 
fluorescence microscopy) and three highly sensi- 
tive measures of heterotrophic activity using radio- 


sotopes. The three indices--(1) V sub max kinetic 
oo rina tego 


estuary, or vertical location in the water column. 


Data suggest that specific activity is a valid indica- 
tor of the physiological state metabolic role of 
the bacteria. Some evidence shows that natural 


pe se beg nara te aememene te ben ope 
vation by becoming dormant, existing for an un- 
Known pusiod of tite in s evtersiie physiological 
fon reflecting organic nutrient availability. 


A RAPID ESTIMATION OF 5-DAY BOD OF 
SPENT SULFITE LIQUOR, 

Quebec Univ., Trois Rivieres (Quebec). Pulp and 
Paper Research Center. 

J. J. Garceau, and S. N. Lo. 

Tappi, Vol. 61, No. 12, p 85-86, December 1978. 2 
fig, 12 ref, 1 tab. 


Descriptors: *Sulfite liquors, *Biochemical oxygen 
demand, Sulfite pi 7. Wastes, Industrial 
wastes, Pulp wastes, Pulp and paper ind 

fluents, Water pollution sources, Carbohy: 
Analytical techniques, Water pollution control, 
Biological treatment, Glucose, Spent sulfite liquor, 
Water analysis. 


, Ef- 


Studies showed that the standard 5-day BOD of 
spent sulfite liquor (SSL) samples (200-15,000 mg/ 
liter) correlates linearly with the total carbohy- 
drate values, reported as apparent glucose (deter- 
mined with an anthrone reagent). Based on a meas- 
ured 5-day BOD of 6700 mg/liter and at 95% 
confidence, 5-day BOD can be predicted with the 
anthrone reagent within plus or minus 26% in 30 
min. The total carbohydrate value is thus recom- 
mended for potential use to estimate 5-day BOD 
and to control the biological treatment of SSL. 
(Swichtenberg-IPC) 

W79-05500 


5B. Sources Of Pollution 
DEVELOPMENT AND EVALUATION OF A 
O-STEP 


co 
CHLORINATED SEWAGE EFFLUENTS, 
Illinois State Water Survey, Urbana. 
For primary bibliographic entry see Field 5A. 
W79-05012 


THE SEYMOUR ea ety GROUND-WATER 
ILITY IN HASKELL 


Texas Dept. of Water Resources, Austin. 
For primary bibliographic entry see Field 2F. 
W79-05014 


THE SEYMOUR AQUIFER GROUND-WATER 
QUALITY AND AVAILABILITY IN HASKELL 
AND KNOX COUNTIES, TEXAS, VOLUME II. 
Texas Dept. of Water Resources, Austin. 

For primary bibliographic entry see Field 7C. 
W79-05015 


A FINITE ELEMENT METHOD FOR THE DIF- 
FUSION-CONVECTION EQUATION WITH 
CONSTANT COEFFICIENTS, 

British Columbia Univ., Vancouver. Faculty of 
Graduate Studies. 

E. Varoglu, and W. D. L. Finn. 

Advances in Water Resources, Vol. 1, No. 6, 
337-343, December 1978. 10 fig, 1 tab, 20 ref. 





AN EVENT-BASED STOCHASTIC MODEL OF 
PHOSPHORUS LOADING INTO A LAKE, 
Amer dene Tucson. Dept. of Systems and In- 

and Arizona Univ., Tucson. 
Dent of Heateien tat Woaer eiioertee 
L. Duckstein, I. Bogardi, and M. Fogel. 


Advances in Water Resources, Vol. 1, No. 6, p 
321-329, December 1978. 7 fig, 4 tab, 50 ref. NSF 
GF-38183. 


Descriptors: *Water pollution, *Lakes, es 
rus, *Model studies, Mathematical models, Sto- 
chestic processes, Simulation analysis, Numerical 

Probabili 


Preciptatisa( A tmospheric), aon ff, Seasonal, 
§ uno 

Sediments, Watersheds(Basins) Pollutants, Path of 

pollutants, *Lake Balaton(Hungary). 


In most lakes, phosphorus (P) is the nutrient con- 
trolling the trophic state. Thus, for effective con- 
trol of eutrophication, the uncertainty in P-loading 
should be encoded as a probability density function 
(pdf). Specifically, the pdf of P-loading Y from 
non-point agricultural sources was sought by 
means of an event-based stochastic model. P-load- 
ing events were triggered by precipitation events 
(X sub 1, X sub 2, T), in which X sub 1 was the 
rainfall amount, X sub 2 the duration, and T the 
interarrival time between events. (X sub 1, X sub 
2) were dependent random variables, while T was 
assumed to be exponentially distributed. The pre- 
cipitation event causes runoff, which carries dis- 
solved P into the lake with a concentration C sub 1 
and sediment yield, Z, which carries fixed or 
sorbed P into the lake in a fraction C sub 2 of Z. 
Seasonal loading of P was calculated by adding 
random numbers of random variables. The model 
accounted separately for dissolved P and sorbed P. 
Explicit expressions were given for the mean and 
variance of each type of P-loadings. The case 
study of a sub-watershed of Lake Balaton, Hunga- 
ry, was used to illustrate the methodology. Precipi- 
tation data, empirical rainfall--runoff--sediment 
yield relationships, and a small number of observa- 
tions of events were used to calibrate the model 
and to estimate the means and variances of loading 
per event and per season. Then, a simulation 
method was used to estimate complete pdf of these 
random variables. Use of the model for alternative 
methods of controlling P-loading was discussed 
briefly, as well as the economics of control. (Sims- 
ISWS 


W79-05021 


RADIAL DISPERSION TO AN ABSTRACTION 
WELL, 
Birmingham Univ. (England). Dept. of Civil Engi- 


neering. 
For primary bibliographic entry see Field 2F. 
W79-05027 
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FINITE-DIFFERENCE SOLUTIONS FOR ONE- 
DIMENSIONAL DISPERSION USING AN IM- 
PROVED MESH DESIGN, 


Birmingham Uni. (England). Dept. of Civil Engi- 
neering. 

For primary bibliographic entry see Field 2F. 
W79-05028 


DRAINAGE DENSITY AT INDEX OF WATER- 
SHED DEVELOPMENT, 
Rice Univ., Houston, TX. Dept. of Environmental 


For primary bibliographic entry see Field 4A. 
W79-05034 


WASHOFF OF HERBICIDES APPLIED TO 
CORN RESIDUE, 
Towa State Univ., Ames. Dept. of Agricultural 


cB. Martin, fi, J. L. Baker, D. C. Erbach, and H. P. 
Transactions of the American Society of Agricul- 


tural Engi Vol. 21, No. 6, p 1164-1168, No- 
wordy, mei: Be 1978. 5 fig, 4 tab, 7 ref. 


Descriptors: *Herbicides, *Runoff, *Water pollu- 
tion sources, Laboratory tests, Simulated rainfall, 
Pollutants, Path of pollutants, Corn, Weed 
control, Water pollution, Agriculture, *Herbicide 
washoff, Corn residue. 


In a laboratory study, herbicides, cyanazine, alach- 
lor, atrazine, and propachlor were applied (0.4 and 
1.8 kg/ha) to corn residue, which in turn was 
subjected to simulated rainfall. Concentrations and 
amounts of herbicides ing off with time were 
measured. Concentrations in initial washoff water 
were high for all herbicides (greater than 9 ppm 
for the high application rate). Concentrations de- 
creased rapidly with time; approximately the same 
amount washed off with the first 0.5 cm of water 
as did with the next 3.0 cm of water. Mass balances 
of the applied icides showed that most of the 
herbicide washed off; little was retained by the 
corn residue with the exception of cyanazine. Un- 
explained losses of the other herbicides indicated 
the possibility of volatilization occurring between 
ee of herbicides and application of wa- 
ff water about 12 h later. (Sims-ISWS) 
W79-05036 


SURFACE RUNOFF FROM SLUDGE-AMEND- 

ED SOILS, 

Purdue Univ. Lafayette, IN. Dept. of Agronomy. 

E. J. Kladivko, and D. W. Nelson. 

Journal of the Water Pollution Control Federation, 

ong bg 1, p 100-110, January 1979. 1 fig, 7 
, 30 ref. 


Descriptors: *Sewage sludge, *Sludge dis A 
*Surface runoff, Nutrients, Heavy metals, Water 
wality, Water pollution, Laboratory tests, Ero- 
os Sediments, Soils, Soil types, Loam, Nitrogen, 
Phosphorus, Carbon, Hydrogen ion concentration, 
inc, Copper, Lead, Nickel, Cadmium, Pollutants, 
at a pollutants, Agriculture, Incorporation 


Liquid, anaerobically digested wastewater sludge 
was applied to a moderately well-drained silt loam 
soil at rates of 22.4, 56, and 89.6 metric tons per 
hectare and to a poorly drained silt loam and a 
well-drained sandy loam at a rate of 56 metric tons 
per hectare. After drying, the sludge was either 
pe ania gd into the soil by rototilling or disking 
or allowed to remain intact on the surface. Soil 
cores 0- to 15-cm deep were collected from the 
plots 2.5 months after sludge addition and subject- 
ed to a 5.72-cm/h rainstorm by a laboratory rain- 
fall simulator. Runoff water and sediments were 
collected, weighed, and analyzed for phosphorus 
and nitrogen components; sediment, nutrient, and 
metal losses were assessed. (Sims-ISWS) 
W79-05041 


SYSTEMATIC DIURNAL CURVE ANALYSIS, 
Hickok (Eugene A.) Associates, Wayzata, MN. 
J. B. Erdmann. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Journal of the Water Pollution Control Federation, 
Vol. 51, No. 1, p 78-86, January 1979. 8 fig, 1 tab, 
16 ref, 1 append. 


Descriptors: *Water quality, *Dissolved oxygen, 
*Rivers, *Model studies, Mathematical models, Di- 
urnal, Variability, Respiration, Biochemical 
oxygen demand, Photosynthesis, Oxygen, Water 

ution, Pollutants, Computer models, Simula- 
tion analysis, *Charles River(MA). 


Systematic diurnal curve analysis is an adaptation 
of the diurnal curve method for determining pho- 
tosynthesis and respiration rates in rivers, based on 
dissolved oxygen measurements and hydraulic 
data. The new technique utilizes the Stokes total 
time derivative and, consequently, is valid even 
where time of flow between two stations exceeds 
one day. It is computerized; therefore, the tech- 
nique can treat sets of dissolved oxygen measure- 
ments from many stations along a river taken over 
several days. The technique was applied to data 
from the Charles River in Nasbachunetts Estimates 
of daily average photosynthesis and iration 
ranged as high as 12.0 mg 02 per litre and 36.2 mg 
02 per litre, respectively. The estimates were used 
to simulate average dissolved oxygen. The ratio of 
photosynthesis:respiration ranged from 0.32 to 0.96 
in the down-stream direction. Photosynthesis was 
observed to be approximately double the magni- 
tude of the diurnal dissolved oxygen range. i- 
ration exhibited a linear eat with 5-day 
biochemical oxygen demand. (Sims-ISWS) 
W79-05042 


A GEOGRAPHICALLY VARIABLE WATER 

QUALITY INDEX USED IN OREGON, 

Oregon State Dept. of Environmental Quality, 

Salem. Water Quality Div. 

D. A. Dunnette. 

Journal of the Water Pollution Control Federation, 

pe ie No. 1, p 53-61, January 1979. 7 fig, 4 tab, 
ref. 


Descriptors: *Water quality, *Streams, *Rivers, 
*Oregon, Sampling, Variability, Model studies, 
Mathematical models, Watersheds(Basins), Water 
pollution, Pollutants, Suspended solids, Dissolved 
solids, Turbidity, Heavy metals, Dissolved oxygen, 
Coliforms, Hydrogen ion concentration, Biochemi- 
cal oxygen demand, Planning, ‘*Willamette 
River(OR), Water quality criteria, Indexes, Sea- 
sonal variations. 


An Oregon Water Quality Index has been devel- 
oped which takes into account differences in water 
quality resulting from geographical characteristics 
of separate basins. The index was developed for 
the purpose of providing a simple, concise, and 
valid method for ppeeies the significance of 
regularly generated laboratory data. The trend- 
monitoring value of the index was demonstrated 
for two quite different Willamette River stations. 
Correlations among this and several other pro- 
posed indexes averaged 0.87. Yearly and seasonal 
variations in water quality were quantitized and 
found to average 88.9 and 78.9 Oregon Water 
Quality Index units for the higher and lower water 
quality stations, respectively, over the period 1971- 
1976. Calculated rates of change in water quality 
were +0.68 and +0.91 Oregon Water Quality 
Index units/year for the two stations for 1971- 
1976. The Oregon Water Quality Index is now 
used routinely in Oregon’s primary station sam- 
pling program to recognize water quality trends. 
(Sims-ISWS) 

W79-05043 


FATE OF METAL IONS DURING DOMESTIC 
TREATMENT OF WATER CONTAINING OR- 
GANICS, 


New Hampshire Univ., Durham. Dept. of Chemis- 
try. 

For primary bibliographic entry see Field 5F. 
W79-05046 


MOVEMENT OF PESTICIDES AND NUTRI- 
ENTS WITH WATER AND SEDIMENT AS AF- 


Sources Of Pollution—Group 5B 


FECTED BY TILLAGE PRACTICES: A FIELD 
Towa State Univ. Ames. Dept. of Agricultural 


J. L. Baker, and H. P. Johnson. 

Iowa State Water Resources Research Institute, 
Iowa State University, Completion Report, March 
1978. 91 p, 4 fig, 7 tab, 3 append. OWRT A-050- 
IA(1), 14-31-001-5015, 


Descriptors: *Pesticide kinetics, *Nutrients, *Sur- 
face runoff, Herbicides, Insecticides, Soil erosion, 
Triazine pesticides, Pesticide movement, Nitrigen, 
pioay or *Tillage, Alachlor, Atrazine, Cyana- 
zine, Fonofos, Ridge-plant, Till-plant. 


Two conservation tillage systems were studied and 
compared with the conventional (plow-disk-plant) 
tillage system. Runoff, soil loss, nutrient losses, and 
pesticide losses during the 1972-75 growing seasons 
were measured for six small paired wai 
ae to continuous corn. The ridge-plant system 

over 50% of the surface covered with residue, 
the till-plant system 11%, and conventional system 
less than 2%. Conservation my gry on the 
average reduced runoff about % and reduced 
soil loss 60 to 90%. Total losses of nitrogen and 
phosphorus (total P in sediment measured only in 
1973) were mostly associated with soil loss and 
consequently were decreased for conservation til- 
lage systems. Solution phosphorus losses and con- 
centrations and available P concentrations in sedi- 
ment (measured in 1974 and 1975) increased with 
residue cover. Fonofos, atrazine, alachlor, and 
cyanazine losses on the average were reduced by 
conservation tillage, although pesticide concentra- 
tions in sediment and/or water were sometimes 
higher. About one-half of the average fonofos 
losses were with water, whereas from 80 to 90% of 
the average herbicide losses were with water. 
W79-05050 


NONPOINT SOURCE POLLUTION FROM 
COASTAL PLAIN SOILS IN DELAWARE, 
Delaware Univ., Newark. Dept. of Agricultural 
Engineering. 

W. F. Ritter, R. P. Eastburn, and J. P. Jones. 
Paper No. 78-2046, Presented at the 1978 Summer 
Meeting of the American Society of Agricultural 
Engineers, June 27-30, 1978, Logan, Utah, 26 p, 6 
fig, 11 tab, 14 ref. ASAE, St. Joseph, Michigan. 


Descriptors: *Nutrient removal, Runoff, *Surface 
runoff, Return flow, Pollutants, Agricultural wa- 
tersheds, Rainfall, Delaware, *Nonpoint pollution. 


Nitrogen, phosphorus and organic matter were 
monitored on four agricultural watersheds in the 
Delaware Coastal Plain. Total nitrogen and total 
phosphorus loads in runoff and baseflow were less 
than the nitrogen and poner loads in rainfall. 
(Skogerboe-Colorado State) 

9-05065 


DETECTION OF ENTEROVIRUSES AND BAC- 
TERIAL PATHOGENS SURVIVING STAND- 
ARD SEWAGE TREATMENT, 

Maryland Univ., College Park. Dept. of Microbi- 
ology. 

F. M. Hetr:ck. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-293 209, 
Price codes: A03 in paper copy, AO1 in microfiche. 
Water Resources Research Center, University of 
Maryland, Technical Report No. 53, January 1979. 
35 p, 7 fig, 5 tab, 30 ref. OWRT A-035-MD(1) and 
A-036-MD(1). 14-34-0001-6021. 


Descriptors: Ultrafiltration, *Viruses, Sewage ef- 
fluents, *Pathogens, *Coliforms, Shigella, Salmo- 
nella, Klebsiella, Proteus. 


A commercially available dialysis unit, the Amicon 
DC-30 Diaflo unit, was evaluated for its utility in 
concentrating enteric viruses and bacteria from the 
effluents of a sewage treatment plant. The unit’s 
efficiency for virus recovery was evaluated by 
seeding tap water samples with enteroviruses and 
then refining the concentration procedure so that 
acceptable virus recovery (>25%) was attained. 








Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5B—Sources Of Pollution 


However, many difficulties were encountered 
when sewage effluents were examined, most nota- 
bly the poor flow rates and the poor virus recov- 
ery. The particulate matter present in the effluent 
capecenty adsorbs much of the virus that is pres- 
ent which is then removed with the suspended 
solids as the sample through the aeringt mute 
bacterial qualit Of the effluents was s 

with co! Lite counts of some samp 
ing recreational water standards, however, Shi Shi- 

Salmonella, Klebsiella, and Frome 
were occasionally isolated from the luents. 
Major conclusions are (a) the Amicon DC-30 unit 
has only limited application for the concentration 
of enteroviruses from sewage effluents due to poor 
virus recovery rates er ) the occasional isola- 
tion of viruses and pathogenic bacteria from the 
effluents indicates some pathogens survive 


PRELIMINARY RESULTS CONCERNING EF- 
FECTS OF CHLORINE ON MONOSPECIFIC 
MARINE PHYTOPLANKTON, 
Universite de B identale, 
(France). Lab. de Physiologie Vegetale. 
C. Videau, M. Khalanski, and M. Penot. 
Journal of Ex tal Marine Biolo 
ogy, Vol 36, p 111-123, 1979. 6 fig, 


Brest 


and Ecol- 
tab, 24 ref. 


Descriptors: *Chlorine, *Phytoplankton, *Toxic- 
ity, *Chlorophyta, Chlorination, Cytological stud- 
ies, Mortality, Marine algal, Growth rates, Photo- 
synthesis, Chlorophyll, uctivity, *Dunaliella, 
*Paviora, *Phaeodactylum. 


—_ ——— tests have been carried out on 

ag ay marine species, Dunaliella 
ome = avlova lutheri, Phaeodactylum tricor- 
nutum. These tests have led to the following con- 
clusions. (1) The specific response and the sensibi- 
lity threshold of the algae tested: the chlorine LD 
50 for the least dense culture (10 to the third 
power cells.ml-1) of Dunaliella and Pavlova is 0.4 
and 4.0 ppm respectively, while the growth of 
Phaeodactylum is reduced or ceases at a chlorine 
concentration of 0.6 ppm. (2) Influence of cellular 
density: chlorine toxicity increases with decreasing 
cellular concentration (tests from 1000 to 10 to the 
sixth power cells.ml-1). (3) The effect on chloro- 
phyll a concentration is not affected when the 
morality due to the chlorine injection is <50%; 
the chlorophyll a concentration is greatly reduced 
for higher mortality. (4) Influence of light: chlorin- 
ations conducted in the dark produce a lower 
mortality, for Dunaliella, than chlorinations con- 
ducted in the light; the mortality is lower as lon 
as the cultures are kept in the dark. (Deal-EIS 
W79-05093 


PREDICTING EFFECTS OF COLD SHOCK: 
MODELING THE DECLINE OF A THERMAL 
PLUME, 

Battelle Pacific Northwest Labs., Richland, WA. 
Ecosystems Dept. 

C. D. Becker, D. S. Trent, and M. J. Schneider. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PNL-2411, 
Price codes: A03 in paper copy, AOI in microfiche. 
Battelle, Pacific Northwest Laboratories Publica- 
tion No PNL-2411, 32 p, 1977. 12 fig, 24 ref. 


Descriptors: *Water temperature, *Cold resistance, 
*Thermal pollution, *Thermal stress, Adaptation, 
Powerplants, Outlets, Fish physiology, Animal me- 
tabolism, Heated water, The powerplants, 
Sockeye salmon, Shiners, Bullheads, Fishkills, 
Mathematical models, *Poikilotherms. 


Predicting direct impact of cold shock on aquatic 
organisms after termination of power plant thermal 
discharges requires thermal tests that provide 
quantitative data on the resistance of acclimated 
species to lower temperatures. Selected examples 
from the literature on cold shock resistance of 
freshwater and marine fishes are illustrated to 
show predictive use. Abrupt cold shock data may 
be applied to field situations involving either 
abrupt or gradual temperature declines, but yield 
conservative estimates under the latter conditions. 


Gradual cold shock data may be applied where 
heated plumes panialy oan dissipate because poiki- 
lotherms compensate for lowering tem- 
perature regimes. A simplified analytical model is 
fares aoe for estimating wise on canoes 
nated plumes originating from 
discharges where shear pt and boundary ef- 
fects are wor When lied to site-specific 
conditions, the method pro’ time-temperature 
distributions for correlation with age resistance 
data and, therefore, aids in cold shock 
impact on aquatic biota. (Deal-EIS) 
W79-05094 


TOXICITY OF PHOSSY WATER TO SELECT- 
ED FRESHWATER ORGANISMS, 


Arm and 

Command, Aberdeen Proving Ground, MD. 
Chemical Systems Lab. 

J. G. Pearson, P. F. Robinson, and E. S. Bender. 
Available from the National Technical Information 


Service, Spri id, VA 22161 as ADA-054 374, 
Price codes: A02 in ees ms y, AO] in microfiche. 
Aberdeen rt No. ARCSL- 


TR-78024, 21 Bp 1878 | fie fs 1000 11 ref. 


Descriptors: *Phosphorus, *Toxicity, *Bioassay, 
Lethal limit, Mortality, Explosives, Chemical 
wastes, Sunfishes, Livebearers, Invertebrates, 
Water = Water celyes. Shrimp, Worms, 


Insects, *M fish, *Phossy 
water, Pine Bluff Arsenal ° Bluff Arkansas. 
Six species of freshwater or; were exposed 


to the wastewater from a w' yr ee aie muni- 
tions filling facility, Pine Bluff Acme Pine Bluff, 

Arkansas, in toxicity tests. Both fish (Gambusia 
affinis and Lepomis macrochirus) and benthic ma- 
croinvertebrates (Clyptotendipes sp., Palaemonetes 
kadiakensis, Chaoborous punctipennis, and Bran- 
chiura sowerbyi), endemic to the area, were tested 
for periods of up to 96 hours. The median effective 
concentration 50) for all the invertebrates was 
between the LCS50 for the bluegill (L. macrochirus 
29.0 micrograms/1 P4) and the — fish (G. 
affinis, 75 micrograms/1 P4). (Deal-EIS) 
W79-05095 


TRACE METAL CONTAMINATION OF THE 
ROCK SCALLOP, HINNITES GIGANTEUS, 
NEAR A LARGE SOUTHERN CALIFORNIA 
MUNICIPAL OUTFALL, 

Southern California Coastal Water Research Proj- 
ect, El Segundo. 

D. R. Young, and T-K. Jan. 

Fishery Bulletin, Vol. 76, No. 4, p. 936-939, 1979. 1 
fig, 2 tab, 12 ref. 


Descriptors: *Heavy metals, *Municipal wastes, 
*Absorption, Chemical analysis, Animal physiol- 
ogy, Animal metabolism, Codmsieies Chromium. 
Copper, Mercury, Zinc, Lead, Nickel, Outlets, 
Path of pollutants, Bottom sediments, Water chem- 
istry, Primary treatment, me effluents, Los 
Angeles County, ‘*Scallops, issue analysis, 
*Bioaccumulation, *Silver. 


The data presented indicate that the submarine 
injection of primary-treated municipal wastewater 
can lead to distinct trace metal contamination of 
filter-feeding rock scallops within a few kilometers 
of the discharge. Mean values for silver, cadmium, 
chromium, copper, mercury, and zinc in gonadal 
and/or muscle tissue of specimens collected near 
the Los Angeles County outfalls ranged from ap- 
seen sven | 2 to 23 times the corresponding means 

or control specimens. These elevations do not 
appear to be artifacts caused by contamination 
from particulates in the digestive gland, but rather 
to result from actual physiological uptake of the 
metals. Although the results of this study point to a 
potential problem from waste metals discharged 
via municipal outfalls, we do not yet know the 
degree to which such elevated metals affect the 
rock scallop or its predators. (Deal-EIS) 
W79-05096 


THE NATURE OF METALS-SEDIMENT- 
WATER INTERACTIONS IN FRESHWATER 





MATTER, 
Bureau of Mineral Resources, 
2 on . Perel Ee 
hx panes bibliographic entry see Field 5A. 
‘or 
W79-05106 


AN eee OF ge STA’ 


OF THE ENDANGERED AND 
FISHES OF THE UPPER COLORADO HIVE 
SYSTEM. PART 


TWO, 
Consultants, Inc., Fort Collins, CO. 
For primary bibliographic entry see Field 5A. 
W79-05114 


MESA NEW YORK LIGHT PROJECT ANNUAL 


NOAA/ERL Marine Ecosystems Anal 
gram Report October 1978. 1p 8 fig 3 
piate, 4 append 


ne eee Pl woes ne B 


Descriptors: 

fects, a ney eee 

facilities, New ig *New oy York Bight Aumel 
reports. 


The annual report for fiscal year 
cverview of MESA New York Bight Projet 
ag cies apse 1976 September 30, 
1977. The research results Qfeues, are haghghted 
C8 SO veceeteee Sere ae eee 
under the f et oe 
New York Bight, New 
sludge dumping, and 
ing. A bibliography Lhd 
fom work supported by the 
and publications of the E Project ite 
(NC AA) 
W79-05116 


it anoxia anon of i976 


ie | 


CHARACTERISTICS OF THE OSWEGO RIVER 
ITS INFLUENCE ON THE 


INMENT, 
National Oceanic and Atmospheric Administra- 
tion, Ann Arbor, MI. Great Lakes Environmental 
Research Lab. 


For primary bibliographic entry see Field 2E. 
W79-05118 


See WATER POLLUTION--A STATUS 


REPO) 

Illinois State Geological Survey, Urbana. 
For primary bibliographic entry see Field 5C. 
W79-05120 


GROUND-WATER POLLUTION--AN IMMI- 

NENT DISASTER, 

Ohio State Univ., Columbus. Dept. of Geology 
Mineral 


and logy. 
For primary bibliographic entry see Field 5C. 
W79-05121 


GROUND-WATER POLLUTION--A LIMITED 
PROBLEM, 

Dunn Geoscience Corp., Latham, NY. 

D. T. Clark. 

Ground Water, Vol. 17, No. 1, p 25-27, January- 
February 1979. 


Descriptors: *Groundwater, *Water pollution, 
*Water pollution sources, *Path of pollutants 
Landfills, Leaching, Waste disposal, i 


Sampling, Monitoring, Water supply, Ground- 
water movement, Pollutant identification. 


Few would argue that groundwater pollution is a 
problem and that serious undwater pollution 
rice ole er SS ae 0 Ss Se 
groundwater pollution p are, regionally 
and nationally, it is only a limited problem. An 
industrial landfill may result in a leachate plume 
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fron’ 
and actually reversed with time. (Sims-ISWS) 
W79-05122 


GROUND-WATER QUALITY STANDARDS--A 
NEUTRAL VIEW, 
igan Dept. of Public Health, Lansing. 


D. K. Keech. 
Ground reo Vol. 17, No. 1, p 30-34, January- 


*Groundwater, *Water pollution, 
; *Michi- 


An objective view of the need for groundwater 
ge Becca requires that an individual recog- 
nize the value that groundwater contributes to the 
water ly needs of our nation. A vast number 
of people living in rural areas and a large number 
of communities are it u ground 

as their sole source of water for ic, industri- 
al, commercial, and agricultural needs. This large 


upon 

that these resources are valuable and must be pro- 
tected for both present day and future uses. 
are ape f examples where present methods of dis- 
— wastes generated in America have not 

satisfactory from an environmental stand- 
point, with an exception of projects where disposal 
sites have been properly designed, operated, and 
managed for protection of the groundwater. One 
possible solution for groundwater protection is the 
establishment of groundwater quality standards. 
The purpose of such standards is to protect the 
public health and welfare and to maintain the 
quality of groundwaters in all usable aquifers for 
individual, public, industrial, and agricultural 
water supplies. A legal basis must exist and the 
prescribed steps must be followed as dictated b 
the rule making process. The primary aim of suc 
standards is to prevent the degradation of ground- 
waters such as they will not become a public 
health hazard or harm the users of the ground- 
water. (Sims-ISWS) 
W79-05123 


GROUND-WATER QUALITY STANDARDS-- 
RELEVANT, 


’ 
Environmental Protection Agency, Washington, 
DC. Office of Drinking Water. 
J. H. McDermott. 
Ground Water, Vol. 17, No. 1, p 35-38, January- 
February 1979. 


Descriptors: *Water quality, *Water quality stand- 
ards, *Groundwater, Water pollution, Water pollu- 
tion sources, Pollutants, Path of pollutants, Sam- 
pling, Monitoring, Waste disposal, Aquifers, Water 
supply, Hydrogeology, Regulation. 
The opportunity to begin formulating a national 
lwater quality protection program is at 
. In building the new program, we should use 
the host of lessons learned in the experience of 
telated environmental programs. This is necessary 
so that the new program will be realistic at the 
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outset and congruent with the integrated planning 
and management of the eres and surface-water 
resources of the nation. keystone of program 
dev t, implementation, and evaluation is 
and will continue to be water quality standards. To 
the extent that the goal ‘Safe Drinking Water for 
Americans’ has already been established, the point- 
of-use regulations should serve as water quality 
objectives, thus facilitating gs decd program 
formulation and evaluation. The major regulatory 
thrust of the program, the water quality standards, 
must be technology-based site selection, construc- 
tion and operational standards, with only limited 
pee rea in a conventional water supply and 
water pollution control context. (Sims-ISWS) 
W79-05124 


GROUND-WATER QUALITY STANDARDS-- 
IRRELEVANT, 
F. A. Rayner. 

Ground Water, Vol. 17, No. 1, p 39-44, January- 
February 1979. 


Descriptors: *Groundwater, *Water quality stand- 

ards, *Water pollution, *Legal aspects, Water pol- 

lution sources, Pollutants, Water quality, Path of 

pollutants, Water resources, Waste di , Irriga- 

Lp Sewage effluents, Aquifers, Regulation, 
ws. 


Proposals to establish national groundwater quality 
standards aj to be premature and redundant 
because of the geohydrologic and geochemical fac- 
tors governing the occurrence and development of 
groundwater. Although it can be reasoned that 
there is no ‘good time’ to establish additional gov- 
ernmental standards (and the resultant additional 
governmental regulations), it can also be strongly 
ar, that now is a ‘bad time’ to consider estab- 
ishment of the proposed standards. First, a present 
mood of the general public is away from more 
governmental involvement in the business and pri- 
vate sectors, and a rebellion against the increasing 
cost of government. Second, the applicability and 
workabili ity of present Federal (and some State) 
laws that could be used to adequately protect 
groundwater quality, have yet to be implemented 
or otherwise sufficiently tested. uitable and 
workable groundwater quality protection could be 
fostered through the enactment of the long over- 
due requirements for the integration of surface- 
and groundwater development and management 
programs, without widening the existing gap be- 
tween present groundwater and surface-water 
management structures. This integration would de- 
crease inefficiency of use of these water resources-- 
which are actually inseparable in identity to their 
users, the American taxpayers. (Sims-ISWS) 
W79-05125 


LAND APPLICATION OF WASTE--AN ACCI- 
DENT WAITING TO HAPPEN, 

Pirnie (Malcolm) Inc., Silver Spring, MD. 

C. C. Johnson, Jr. 

Ground Water, Vol. 17, No. 1, p 69-72, 1979. 
January-February, 1979. 14 ref. 


Descriptors: *Waste water disposal, *Waste water 
treatment, *Sewage effluents, *Groundwater, Irri- 
tion, Waste disposal, Water pollution sources, 
ater pollution, Pollutants, Path of pollutants, 
Soils, Groundwater movement, Water supply, 
Water wells, Aquifers, *Land application, id 
treatment. 


Half the population depends on groundwater for 
domestic uses. Use is increasing 25% decade. 
Groundwater is generally with little or no 
treatment. Some persons would transfer the dis- 
charge of our waste products from contaminated 
surface streams to the land and thus relatively 
clean groundwaters. No standards exist that pro- 
tect groundwater quality. Research necessary to 
give assurance that natural interaction of waste 
water and soils will remove, to acceptable levels, 
potentially harmful contaminants, organic and in- 
organic, that permeate today’s waste streams and 
today’s health concerns, has not been done. Suc- 
cess reports on land treatment of waste water have 
not evaluated deterioration of groundwater from 
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organic contamination. Most waste waters contain 
synthetic organics in varying concentrations. EPA 
recommends their reduction in drinking water to 
the lowest possible level. Most instances of 
groundwater contamination have been discovered 
after drinking water is contaminated. Unless the 
public is coe ected preon nts pret l wee 
water from surface streams, greater control of land 
disposal practices must be exercised. Current prac- 
tice does not indicate that 
contemplated or recognized. It follows that the 
idespread use of the land treatment alternative is, 
in ity, an accident waiting to happen. (Sims- 
ISWS) 
W79-05126 


THE FEDERAL GROUND-WATER PROTEC- 
TION PROGRAM--A REVIEW, 

Environmental Protection Agency, Washington, 
DC. Office of Drinking Water. 

For primary bibliographic entry see Field 5G. 
W79-05127 


THE FEDERAL GROUND-WATER PROTEC- 
TION PROGRAM--TODAY’S HOPE, 
Environmental Protection Agency, Dallas, TX. 
For primary bibliographic entry see Field 5G. 
W79-05128 


MIXING MODEL FOR LARGE STREAMS, 
Vizgazdalkodasi Tudomanyos Kutato Intezet, Bu- 
dapest (Hungary). 

L. Somlyody. 

Progress in Water Technology, Vol. 10, No. 5/6, p 
97-104, 1978. 8 fig, 21 ref. 


Descriptors: *Mixing, *Rivers, *Streams, *Path of 
poem *Model studies, Mathematical models, 

umerical analysis, Water quality, Pollutants, 
Tracers, Diffusion, Water pollution, Simulation 
analysis, *Danube River. 


In wide streams the variations in the water quality 
parameters are affected fundamentally by trans- 
verse mixing, which prohibits, in general, the use 
of one-dimensional water quality models. A two- 
dimensional mixing model applying to steady con- 
ditions was presented. The mixing model served as 
the basis for developing two-dimensional water 
quality models. The mixing model was formulated 
in a curvilinear coordinate system following the 
curvature conditions of the stream and contained 
depth integrated (average) values. The numerical 
solution based on the equations of the mass flux 
constant line, along which normal transport is 
zero, presents a visual geometric picture of the 
process. The difference scheme obtained is second 
order transversally, first order longitudinally, and 
explicit. Stability criteria of the solution were 
given, and the numerical solution was verified by 
checks against the possible analytical solutions. 
Practical applications of the model were illustrated 
by three numerical examples for the Danube. In 
the first the results of tracer observations were 
compared with those obtained analytically. The 
second applied to a 12 km long reach of the river. 
Actually observed NH4(+) values were com 

to those obtained with the model. The pollution 
effect of a tributary stream was examined fina’ly 
over a reach of 59.4 km length. A fair agreement 
between the values observed and computed dem- 
onstrated the validity of the model developed. 
(Sims-ISWS) 

W79-05133 


A MULTIVARIATE MODEL OF STORM- 
PERIOD SOLUTE BEHAVIOUR, 

Exeter Univ. (Eng'and). Dept. of Geography. 

I. D. L. Foster. 

Journal of I op Vol. 39, No. 3/4, p 339-353, 
December 1978. 1 fig, 6 tab, 38 ref. 


Descriptors: *Storm runoff, *Solutes, *Pollutants, 
*Model studies, Mathematical models, Runoff, 
Water pollution, Path of pollutants, Nutrients, 
Electrical: conductance, osphorus, Calcium, 
Sodium, Magnesium, Chlorine, Flow, Rainfall, 
Precipitation(Atmospheric), Storms, Analytical 
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Group 5B—Sources Of Pollution 
yam Water chemistry, Watersheds(Basins), 
icultural watersheds. 


storm-period solute 
behavior and eight i it variables were em- 
ployed in the development of stepwise multiple 
regression —— in an attempt to identify the 
important hydro! and meteorological varia- 
bles controlli eg ag . The most appro- 

riate predictive model o! storm-period solute be- 

vior was identified on the basis of the coefficient 
of determination, and the limitations of the models 
were discussed in relation to the stability of the 
pag le regression coefficients during each stage 

ependent variable selection. (Sims-ISWS) 

W79-08144 


ven AQUIFER, SOUTHEAST FLOR- 


Geological Survey, Tallahassee, FL. Water Re- 
sources Div. 

H. Klein, and J. E. Hull. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-291 250, 
Price codes: A04 in paper copy, AO] in microfiche. 
Geological Survey Water-Resources Investigations 
78-107, September 1978. 52 p, 25 fig, 4 tab, 28 ref. 


Descriptors: *Aquifer characteristics, *Path of pol- 
lutants, *Groundwater movement, *Pumping, 
*Water supply, Municipal water, Water quality, 
Urban runoff, Septic tanks, Landfills, Leachate, 
Canals, Infiltration, Waste dilution, Groundwater 
recharge, Dispersion, Florida, *Biscayne aquifer, 
*Dade County, *Broward County, Safe Drinking 
Water Act. 


Peak daily pumpage from the highly permeable, 
unconfined Biscayne aquifer for public water- 
supply systems in southeast Florida in 1975 was 
about 500 million gallons. Another 165 million 
— was withdrawn daily for irrigation. Re- 
ba the aquifer is primarily by local rainfall. 
ge is by evapotranspiration, canal drainage, 
coastal seepage, and pumping. Pollutants can enter 
the aquifer by direct infiltration from land surface 
or controlled canals, septic-tank and other drain- 
fields, drainage wells, and solid-waste dumps. Most 
of the pollutants are concentrated in the upper 20 
to 30 feet of the aquifer; public supply wells gener- 
ally range in depth from about 75 to 150 feet. 
Dilution, dispersion, and adsorption tend to reduce 
the concentrations. Seasonal heavy rainfall and 
canal discharge accelerate ground-water circula- 
tion, thereby tendin; ilute and flush upper 
zones of the aquifer. The ultimate fate of pollutants 
in the aquifer is the ocean, although some may be 
adsorbed by the aquifer materials en route to the 
ocean, and some are diverted to pumping wells. 
(Woodard-USGS) 
W79-05155 


ANALYSIS OF URBAN STORM-WATER- 
QUALITY FROM SEVEN BASINS NEAR 
PORTLAND, OREGON, 

Geological Survey, Portland, OR. Water Re- 
sources Div. 

T. L. Miller, and S. W. McKenzie. 

Geological Survey open-file report 78-662, 1978. 
47 p, 13 fig, 16 tab, 18 ref. 


Descriptors: *Water quality, *Urban runoff, 
*Storm runoff, *Water analysis, *Chemical analy- 
sis, Sediment transport, Suspended load, Dissolved 
solids, Coliforms, Nitrogen compounds, Turbidity, 
Biochemical oxygen demand, Correlation analysis, 
Analytical analysis, Sampling, Regression analysis, 
Oregon, *Portland area. 


Over a 1.5-year period, water-quality data were 
collected for seven small drainage basins in urban 
aeas of Portland, Oreg. Analysis of the data fol- 
lowed three approaches. First, the constituent con- 
centrations were analyzed. Average concentrations 
of suspended sediment, settleable solids, and fecal 
coliform bacteria generally exceeded levels expect- 
ed for secondary waste-treatment plant effluent, 
whereas biochemical oxygen demand concentra- 
tions were lower than expected. The second ana- 
lytical approach established correlations and bivar- 


te regression relationships between constituents 
SocinMiAheel horas ie ame tone for all storms in 
each basin, and for all storms in all basins. General: 
ly, correlation coefficients decreased when 
gressing from data for individual storms in each 


for all storms in all basins. In the third approach, 
storm yields for 10 constituents were related 


: 


Storm 
by about 
orders of magnitude. Generally, results of the mul- 
tiple-regression analysis indicated that Region in 
storm yields were highly on precipita- 
tion characteristics, with to rainfall of the storm 
frequently explaining most of the variation of the 
dependent variable. (Wocdard-USGS) 

W79-05156 


MAGNITUDES, NATURE, AND EFFECTS OF 
POINT AND NONPOINT DISCHARGES IN 
THE CHATTAHOOCHEE RIVER BASIN, AT- 
LANTA TO WEST POINT DAM, GEORGIA, 
Geological Survey, Doraville, GA. Water Re- 
sources Div. 

J. K. Stamer, R. N. Cherry, R. E. Faye, and R. L. 
Kleckner. 

Geological Survey open-file report 78-577, 1978. 
74 p, 27 fig, 22 tab, 29 ref. 


Descriptors: Nell srg sources, *Inflow, 
*Streams, *Water *Water pollution con- 
trol, Streamflow, ye rates, Data collections, 
Chemical analysis, Dissolved solids, Biochemical 
oxygen demand, Nitrification, 2 Thermal poll 
flow, Urbanization, Powerplants, pollu- 
tion, Waste water treatment, Georgia, *Chattahoo- 
chee River, *West Point Lake, * 

charge, Nonpoint-source discharge. 


‘oint-source dis- 


On an average annual basis and during the storm 
pened of March 12-15, 1976, nonpoint-source 
for most constituents were larger than point- 
source loads at the Whitesburg station, located on 
the Chattahoochee River about 40 miles down- 
stream from Atlanta, GA. Most of the nonpoint- 
source constituent loads in the Atlanta to Whites- 
burg reach were from urban areas. Average annual 
point-source discharges accounted for about 50 
percent of the dissolved nitrogen, total nitrogen, 
and total phosphorus loads and about 70 perce of 
the dissolved P hosphorus loads at itesburg. 
During a low-flow period, June 1-2, 1977, five 
municipal point-sources contributed 63 percent of 
the ultimate biochemical oxygen demand, and 97 
percent of the ammonium nitrogen loads at the 
Franklin station, at the upstream end of West Point 
Lake. Dissolved-oxygen concentrations of 4.1 to 
5.0 milli per liter occurred in a 22-mile reach 
of the river downstream from Atlanta due about 
equally to nitrogenous and carbonaceous oxygen 
demands. The heat load from two thermoelectric 
powerplants caused a decrease in sultigteens or tor, 
concentration of about 0.2 ey Bey Sw 
Phytoplankton concentrations in West Point Lake, 
about 70 miles downstream from Atlanta, could 
exceed three million cells per millimeter pager 
extended low-flow periods in the summer wi 
Promeat point-source phosphorus loads. (Woodard- 


W79-05157 


STORM-WATER DATA FOR BEAR CREEK 
weeps JACKSON COUNTY, OREGON, 1977- 
Geological Survey, Portland, OR. Water Re- 
sources Div. 

L. A. Wittenberg. 

Geological Survey open-file report 79-217, 1978. 
28 p, 1 fig, 5 tab, 7 ref. 


De tors: *Water t. uality, *Storm water, *Land 

rban runoff, *Water pollution, Water analy- 
a Dissolved solids, Nutrients, Bacteria, Lead, 
Sampling, Streamflow, Flow rates, Rainfall, Rain 
gages, Oregon, *Bear Creek basin, Jackson 
County. 


Storm-water-quality samples were collected from 
four subbasins in the Bear Creek basin in southern 





Automatic water: and 
us Anne Weer men mr we ea, 
the four subbasins. the 1977 


ranged from less than 1,000 to more than 1,00 
‘ranged from 
less than 1 to more than 2,300 milligrams per liter, 


ve Fish Culturist, Vol. 41, No. 1, p 
I web 13 rob 


oe 


sf oni i oe eer ger 


ding fies ous.) 


Ufeots Valium, MS-222, and sodium 
the mortality induced by 
ling American an 
rant pir erm (0.04 fish) 
and transferred from water 


proved to be toxic to shad. (Katz-EIS) 
W79-05179 


RAPID VACUUM METHOD FOR REMOVAL 
OF MUCUS FROM THE EPIDERMIS OF 


FISHES, 
Louisville Univ., KY. Dept. of Biology. 


For primary bibliographic entry see Field 5A. 
W79-05180 


oreo cas SHRIMP, MACROBRACHIUM 


AL, 
Texas Parks and Wildlife As i Ingram. Heart of 
Hills Fisheries Research Station. 

W. C. Guest, and P. P. Durocher. 

The Pro ive Fish Culturist, Vol. 41, No. 1, p 
14-18, 1 2 tab, 3 fig, 13 ref. 


Descriptors: *Shrim *Salin- 
ity, Bioassay, Mortality, Sea water, Animal physi- 
ay preeeees Crustaceans, Juvenile growth stages, Sur- 

Paleominid shrimp, Macrobrochium, Aqui- 
culture, Acute cold aoe Larvae, Larval growth 
stage, Optimal salinity 


Survival of larval Macrobrachium was evaluated 
at salinities of 0.0, 2.5, 5.0, 7.5, 10.0, 12.5, and 
15.0%. The effects of acute cold shock and a 
gradual temperature decline (2.0C/day) on larvae, 

ae, and juveniles were also evaluated. 

ae metamorphosed to postlarvae at all salini- 
ties pase 0.0%; survival was 64% at 10.0% and 
25% at 2. ‘on mt hag yore ay to cold 
shock at salinity. ly declining 
temperatures, all life began losing equilibri- 
um at 14.0C. held in salin salinities within their 
optimal range (10.0 - 12.0%) were the most resis- 
tant to low temperatures. (Katz-EIS) 
W79-05181 


y *Water tem; 





vedere 


i 


rao 


FREEGT 


Z 
B 


rT 


BS 
EF 


el 


é 
g 


vn 


ILORIDE 


[-MOVAL 
MIS OF 


SA. 


No. 1, p 


e, *Salin- 
ual physi- 
Bes, po 
m, Aqui- 
al growth 





COMPARATIVE STUDIES ON METHODS 

FOR DETERMINING 3 MERCURY IN 

FISH. DITHIZONE FLAMELESS 
ABSORPTION SF SPECTROPHOTO- 

METRY TECHNIQUES, 

Instytut Technologii zym Zywnosci Pochodzinia 
Szczecin (Poland). 


M. Protasowicki, A. Ociepa, and A. Chodyniecki 
nie, Vol. 63 p we Akademii Rolniczej w Szce- 
ce, Vol 63 p. 3 maivery 2 tab, 25 vef Polish, 


ok ics SP boro 
lytical x techniques, Path of pollutants, ‘Heavy 
metals, Pollutant identification, Fish physiology, 
ene: Methyl mercury, *Tissue analysis, 


enepcenee She ceeeneining total mepcusy i Heb 
wexe compared: the dithizone and flameless 
absorption spectrophotometry techniques. The 
studies involved determination of recovery when 1 

ug of mercury as solutions of Hg C12 or CH3HgC 
were added to each sample of herring flesh. Mean 
recoveries in the dithizone method were found to 
be 91.4 + 7.47% and 90.25 + 4.73% for the two 
solutions ively, while the a ob- 
tained with flameless 


atomic abso: eption: sg0e- 
pemctometey ese S200 + 212% one 0? + 
1.14%, respectively. The results obtained with the 
dithizone method are comparable with those ob- 
tained with the flameless atomic absorption spec- 
jhotometry for mercury contents of the magni- 
order of 0.050 ug.g-1. (Deal-EIS). 
W79-05183 


IN THE SPECIES COMPOSITION 


CHANGES 

OF FISH IN THE RIVER LOT, 

Toulouse-3 Univ. (France). Lab. d’Hydrobiologie. 
J.N. Fonzenp, one Dauba. 

Annales de Limnologie, Vol. 14, No. 1-2, p 133- 
138, 1978. 5 tab, 2 ref. 


Descriptors; *Reservoir construction, *Reservoirs, 
*Fish populations, Spatial distribution, Freshwater 
fish, Brown trout, Bass, Perches, Carp, Sunfishes, 

River flow, Water temperature, 
*River Lot, France. 


The disturbances in the river Lot caused by the 
construction of peeps scepenvone oe: te oe Lot 
and its tributary seme have modified the 
distribution of the principal fish species, particular- 
ly in the barbel zone. However, the overall distri- 
bution of fish species in the river remains normal 
and downstream the distribution is characteristic of 
a lowland river with abundant fish. (Deal-EIS) 
W79-05184 


EARLY SAMPLES OF OIL IN WATER AND 
SOME ANALYSES OF ZOOPLANKTON, 

Torry Research Station, Aberdeen (Scotland). 

For primary bibliographic entry see Field 5A. 
W79-05186 


THE ECOLOGICAL IMPACT ON AND NEAR 
SHORES BY THE AMOCO CADIZ OIL SPILL, 
Universite de 8B: _ ogra Brest 
pemeee)- Inst. d’Etudes 

C. Chasse. 


Marine Pollution Bulletin, Vol. 9, No. 11, p 298- 
301, 1978. 2 tab, 1 fig, 3 ref. 


Descriptors: *Oil, *Oil pollution, *Water pollution 
effects, *Amoco Cadiz, *On-site-investigation, En- 

vironmental effects, Ecology, Rocks, Rocky 
shores, Benthos, Littoral fauna, Seaweeds, Littoral 
Crustacea, Shrimp, Bay of Morlaix, Mol- 
luscs, Gastropods, Ecological effects, Commercial 


, A 


comparison with previous pollution accidents 
and taking into account the enormous quantity of 
oil spilled at Portsall, the provisional balance sheet 
rather less damage to the marine environ- 
ment than might have been expected. (1) There is 
now evidence that intertidally and close inshore 
direct mortalities have been localized, seldom 
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heavy and always gutortine, sakipaciehs (2) Con- 

tenetgetion ot cxypenens snd pacman commer- 
cial fisheries at sea have been transitory. 

culture alone has been badly damaged. (3) The 
gear coveral. Joitable for industrial ‘use. 4) 

general cover of macro-algae has survived 
incident. (Katz-E 
W79-05190 


SURVIVAL OF SALMON SMOLTS IN SEA 
WATER AFTER EXPOSURE TO AIR-SUPER- 
SATURATED WATER, 

Corvallis Environmental Protection Agency, OR. 
Western Fish Toxicology Station. 

A. V. Nebeker, D. G. Stevens, and R. J. Baker. 
The ive Fish Culturist, Vol. 41, No. 1, p 
30-32, 1979. 2 tab, 1 fig, 11 ref. 


Descriptors: *Bioassa 


gy: a a Absrem tests, Salmon, 
*Sockeye Pig bubble disease, Fish dis- 


eases, *Supersaturation, Atmospheric gases, Fish 
physiology. Sea water, Freshwater fish, Bioassay, 
lethodology, Laboratory equipment. 


Smolts of sockeye salmon (Oncorhynchus nerka) 
were held at 117, 115, 113, 110, 108, and 100% 
ee eee eee 12.5C 
for 3 weeks. At 117% saturation 70% of the fish 
died, and at 115%, 5% died. Survivors were se- 
verely stressed and exhibited many signs of gas 
bubble disease. When the smolts were transferred 
to sea water and held for 10 days, no deaths 
occurred and they recovered rapidly. (Katz-EIS) 
W79-05191 


BIRDS OILED DURING THE AMOCO CADIZ 
INCIDENT - AN INTERIM REPORT, 
Royal Society for the Protection of Birds Sandy 


gland). 
P. H. Jones, J. Y. Monnat, C. J. Cadbury, and T. J. 
Stowe. 
Marine Pollution Bulletin, Vol. 9, No. 11, p 307- 
310, 1978. 2 tab, 1 fig, 8 ref. 


Descriptors: yung | *Oil spills, *Water pollution ef- 
fects, Cadie, “Bins, Bird types, Oiled 
birds, Mortality, Water birds, Atlantic Ocean, Puf- 
fins, Razorbills, Guillemots, Auks, Brittany, On- 
site-investigations, Corpse drift experiment. 


Over 4500 oiled birds were collected from beaches 
in Northwest France and the Channel Islands fol- 
lowing the oil from the Amoco Cadiz in 
March 1978. Auks were the most abundant casual- 
ties: 1391 puffins Fratercula arctica, 978 razorbills 
Alca torda and 731 guillemots Uria aalge, but there 
were also 126 divers Gavia spp. A total of 33 bird 
species were recorded oiled. A corpse drift ex 
ment suggested that after 30 March at least 50 
seabirds died off north Finistere alone; the total 
mortality in the first fortnight of the incident was 
probably considerably larger. (Katz-EIS) 
W79-05192 


NOTES ON THE CONDITION IN SEPTEMBER 
1978 OF SOME INTERTIDAL SANDS POLLUT- 
ED BY AMOCO CADIZ OIL, 

Marine Biological Association of the United King- 
dom, Plymouth (England). Plymouth Lab. 

N. A. Holme. 

Pig e Pollution Bulletin, Vol. 9, No. 11, p 302, 


Descriptors: *Oil, *Oil *Amoco Cadiz, 

“Water lution effects, Beaches, Sediments, Sand 

spits, * Sand discoloration, Littoral, Sub- 

ae ed oil, Surface sand, Benthos, Polychaetes, 
olluscs, Toxicity, Meiofauna. 


At the end of the summer a conspicuous feature of 
some beaches which had been heavily polluted by 
Amoco Cadiz oil spill six months previously was 
the strong development of grey or black layers 
close to the surface in which would not 
normally be discoloured at this depth. Recoloniza- 
tion of these beaches by meiofauna may be hin- 
dered by the reducing conditions. (Katz-EIS) 
W79-05193 
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PRELIMINARY OBSERVATIONS ON POLLU- 
TION OF THE SEA BED AND DISTURBANCE 
OF SUB-LITTORAL COMMUNITIES IN 
NORTHERN BRITTANY BY OIL FROM THE 
AMOCO CADIZ, 

Station Biologique de Roscoff (France). 

L. Cabioch, J. C. Dauvin, and F. Gentil 

Marine Pollution Bulletin, Vol. 9, No. 11, p 303- 
307, 1978. 1 tab, 3 fig, 6 ref. 


Descriptors: *Oil, *Oil —_ *Water pollution ef- 
fects, *Amoco Cadiz, B: y Coast, France, 

Benthos, Littoral, Sub-littoral, S Sea-bed, Sediments, 
Currents(Water), Sen bed smarpbology, Benthos, 


*Animal uping, Estuaries, 
Bays, Bay of Morlaix, Benthic flora, Benthic fauna, 
Sediment pollution. 


The final development of the disruption produced 
by hydrocarbons in sublittoral benthic communi- 
ties is going to depend largely on two general 
conditions: on the one hand, on the natural capac- 
ity of the various types of habitat present to speed 
uP or hinder their own cleansing; on the other, on 

ity of more or less large reserves for 
me peculiar benthic structure of 
northern Brittany, Lag ssc Bo by the presence of 
coarse, D me substrates continually exposed to 
strong tidal currents, has resulted in the harmful 
consequences of pollution being felt primarily by 
and even eos concentrated in communities in fine 


— iso! from each other in bays and 
estuaries. (Katz-EIS) 
W79-05194 


TOXICITY OF RESIDUAL CHLORINE COM- 
POUNDS TO AQUATIC ORGANISMS, 

State Univ., Corvallis. Dept. of Fisheries 
and Wildlife. 
G. L. Larson, C. E. Warren, F. E. Hutchins, L. P. 
Lamperti, and D. A. Schlesinger. 
Available from the National Technical Information 
Service, Springfield, ne 22161 as PB-280 236, 
Price codes: A06 in oar oor). Environmental 
Protection Agency, logical Research Series, 
EPA 600/3-78-023, March 078, p 105, 32 tab, 26 
fig, 47 ref. 


Descriptors: *Chlorine, *Chlorination, *Toxicity, 
*Bioassay, *Water pollution effects, Mortality, 
Freshwater fishes, Sewage, Sewage treatment, Dis- 
infection, Aquatic animals, Methodology, Trout, 
Salmon, Minnows, Bullhead, Bass, Sun’ ish, Cray- 
fish, Juvenile fish, *Chloramines. 


Laboratory studies on the acute and chronic toxic- 
ity of chlorine and inorganic chloramines to trout, 
salmon, minnows, bullhead, largemouth bass, and 
bluegill were conducted. Acute toxicity under con- 
tinous and intermittent patterns of exposure as well 
as behavioral, reproduction, development, and 
growth responses to low level exposures to residu- 
al chlorine compounds were determined. Acute 
and chronic toxicities of chloramines to crayfish 
were investigated. Algae, invertebrates, including 
insects, and juvenile salmon were exposed contin- 
ously to relatively low levels of residual chlora- 
mine compounds inlaboratory stream communities. 
The acute toxicities of inorganic chloramines, as 
measured by 96-hour LCSO values, were less than 
100 ug/1 for salmonids and were a function of life 
history stage, body size, and some water quality 
conditions. Whereas adult trout may live indefi- 
nitely at concentrations near 50 ug/1, the LCSO 
values for late developmental stages--fry and very 
small juveniles--were not much above this concen- 
tration. Effects on growth of alevins and juveniles 
had threshold concentration values between about 
10 and 22 ug/1, effects being quite marked at 22 
ug/l. In intermittent exposure to relatively high 
concentrations of free residual chlorine, mortality 
was found to be a rather consistent function of the 
area under the time-concentration curves of expo- 
sure, for different forms, durations, and frequencies 
of such patterns of exposure. Behavioral responses 
of fish, such as avoidance of chlorinated water 
which could be advantageous in nature and lethar- 
gic swimming, surfacing, and sinking to the bottom 
which —* 4 probably be harmful were studied. 
Such behaviors occur not only at acutely toxic 
concentrations but also at lower ones. (Katz-EIS) 








Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5B—Sources Of Pollution 


W79-05197 


ENVIRONMENTAL PATHWAYS OF SELECT- 
ED CHEMICALS IN FRESHWATER SYSTEMS 
PART II: LABORATORY STUDIES, 

SRI International Menlo Park, CA. 

For primary bibliographic entry see Field 5A. 
W79-05198 


INSECTICIDES: HCH, DDT, DDE, AND DDD 

IN SELECTED PACIFIC COMMERCIAL FISH 

SPECIES (IN POLISH), 

Instytyt Technologii zym Zywnosei Pochodzenia 

Morskiego, Szczecin (Poland). 

W. Ciereszko, and A. Chodyniecki. 

Zeszyty Naukowe Akademii Rolniczej W Szczen- 

cinie, Vol. 63, p 47-54, 1977, 2 fig, 1 tab, 19 ref. 
summary). 


Descriptors: ‘*Insecticides, *Pesticide residues, 
*DDT, DDE, DDD, *Chlorinated hydrocarbon 
pesticides, Pesticide kinetics, Path of pollutants, 
Chemical analysis, Gas chromatography, Commer- 
cial fishing, Herrings, *Tissue analysis, *HCH, 
*Sebastes, *Theragra, *Merluccius, *Sola, Rock- 
fish, Flatfish. 


The mass opens of chloroorganic insecticides, 
mainly HCH and DDT, has led to a considerable 
contamination of food products obtained from land 
and sea. Siz Pacific fish species were examined, the 
insecticides being assessed by gas chromatography. 
Mean contents of DDT, DDE, and DDD in fish 
examined varied, the highest content of summaric 
DDT being found in fat species like herring and 
Sebastes spp., 0.025-0.107 and 0.012-0.11 mg 
DDT kg-1, respectively. Lean fish yielded muc 
lower contents (0.001-0.019 mg DDT kg-1). The 
HCH contents remained basically at the same level 
in all the species tested, the range being 0.0011- 
0.0042 mg HCH kg-1. The highest mean contents 
were attributed to DDE. In general, the Pacific 
fish were found to contain relatively small amounts 
of insecticides (HCH and DDT) as opposed to 
Baltic and North Atlantic fish. (Katz-EI 
W79-05199 


PREDICTING NIGHTTIME DISSOLVED 
OXYGEN DECLINE IN PONDS USED FOR TI- 
LAPIA CULTURE, 

Alabama Univ., Auburn. Dept. of Fisheries and 
Allied Aquacultures. 

R. P. Romaire, C. E. Boyd, and W. J. Collis. 
Transactions of the American Fisheries Society, 
Vol. 107, No. 6, p 804-808, 1978. 1 fig, 3 tab, 9 ref. 


Descriptors: *Simulation analysis, *Model studies, 
*Dissolved oxygen, ‘Tilapia, Mathematical 
models, Computer models, Biological communi- 
ties, Freshwater fish, Respiration, Diurnal, Phyto- 
plankton, Oxygen, Farm wastes, *Farm ponds, Nu- 
trients. 


A computer simulation model for predicting night- 
time dissolved oxygen (DO) loss was develo; 
for manured and unmanured tilapia ponds. The 
model incorporated data from the literature on O2 
diffusion, respiration by the planktonic community, 
fish, and benthic organisms, and O2 consumption 
by organic manure. The average absolute deviation 
between calculated and measured DO concentra- 
tions was 0.49 mg/liter for unmanured ponds and 
0.38 mg/liter for manured ponds. The contribution 
of plankton respiration to the total DO loss aver- 
aged 75% and 80% in unmanured and manured 
ponds, respectively. The utility of the model for 
predicting DO loss over a wide range of plankton 
densities, fish standing crops, and percentage O2 
saturation values at dusk was demonstrated. The 
nighttime DO model should have universal appli- 
cability to other fish cultures provided a reliable 
method for estimating oxygen consumption by the 
cultured organism(s) is available. (Deal-EIS) 
W79-05200 


ANNOUNCEMENT OF COMPOUNDS REGIS- 
TERED FOR FISHERY USES, 
National Fishery Research Lab., LaCrosse, WI. 


For primary bibliographic entry see Field 5A. 
W79-05205 


THE RIOU-MORT A TRIBUTARY TO THE 

RIVER LOT POLLUTED BY HEAVY METALS, 

I, PRELIMINARY OBSERVATIONS ON THE 
YY AND BENTHIC ALG. 


CHEMISTR ic 

peneues Univ. (France). Lab. d’Hydrobiologie. 
J. Say. 

Annales de Limnologie, Vol. 14, No. 1-2, p 113- 

131. 1978, 3 fig, 5 tab, 14 ref. 


Descriptors: *Water chemistry, *Aquatic algae, 
*Zinc, Water pollution effects, Chemical wastes, 


‘Copper, Sulfuric acid, *Man- 
i Serene Rivers, *Smelters, Riou-Mort, 
iver Lot. 


The Riou-Mort drains the heavily industrialized 
coal-bearing basin of ille and is therefore 
the principal receiver of a diverse range of waste 
waters. Studies were made of the chemistry and 
benthic algae at 14 sites on the Riou-Mort and its 
tributaries and 7 sites on the river Lot. The former 
river and its tributaries are all severely polluted 
below the main centres of industry after receiving 
effluents discharged from a number of factories 
including a zinc smelter. The principal pollutants 
are suspended solids, zinc, cadmium, copper, sul- 
rao acid and manganese. Marked changes in the 
thic algal flora occur below the sources of 
pollution on all the rivers. Under conditions of 
moderate’ heavy metal pollution communities 
dominated by Cladophora glomerata, Ulothrix 
zonata, Vaucheria sp., Melosira varians and Syne- 
dra ulna are replaced by those domiated by Sti 
clonium tenue, Gongrosira incrustans, 
ema parvulum and Surirella ovata. Under extreme 
hasvy weetal. peice, orn Se Oe ee 
species were found whilst at others the flora is 
reduced to two species gomphonema parvulum 
and Achnanthes minutissima. A combination of 
high levels of suspended solids and high concentra- 
tions of zinc and cadmium produce the most severe 
effects on the benthic algae. (Deal-EIS) 
W79-05206 


CONCENTRATIONS OF SELECTED ELE- 
MENTS AND ASH IN BLUEGILL (LEPOMIS 
MACROCHIRUS) AND CERTAIN OTHER 
FRESHWATER FISH, 

Breedlove Associates, Inc., Gainesville, FL. 

For primary bibliographic entry see Field 5A. 
W79-05208 


THE USE OF COPPEROXYCHLORIDE 
PREVEN: 


OF CILIATA-EXOPARASITES, 

Warmwater Fish Hatchery (Hungary). 

L. Horwath, M. Lang, and G. Tamas. 

~ sapien Vol. 30, No. 3, p 80-84, 1978. 2 tab, 13 
ref. 


Descriptors: *Fish parasites, *Carp, *Protozoa, 
Zooplankton, Toxicity, *Copper compounds, 
Chlorides, Larval inode stages, Metals, Fish 
farming, Copper sulfate, Fish physiology, Mortal- 
ity, Fish management, *Tissue analysis, *Copper- 
oxychloride. 


Some copper compounds seemed to be likely can- 
didates for prevention of parasite evoked damage 
to farmed larvae and fry of cyprinid fish (carp, 
silver-carp, gr , and tench). Instead of 
well known and effective but at the same time 
poisonous copper sulfate, we used the less toxic 
copperoxychloride. Before treatment of ponds, 
concentrations effective against ites were de- 
termined under laboratory conditions. The thera- 
peutic dose proved to be 4 mg/1; only twenty fold 
concentrations (i.e. 80 mg/1) were toxic to the fish. 
In pond treatments parasites were eliminated by 
the copper compound at a concentrations of 4 mg/ 
1. When changes in technology were also institut- 
ed, fish developed well and there was no renewal 
of infection. (Deal-EIS) 





W79-05209 


APPLICATION OF PHASED COOLING TO A 
ONCE-THROUGH COOLING 
Auburn Univ., AL. Dept. of Mechanical Engineer- 
ing. ‘ 
J. A. MacFarlane, G. Maples, and D. F. Dyer. 
Journal of Engineering for Power, ican Soci- 
of Mechanical SALAGY p 365-367, July 1976. 
She OWRT-A-039-. 1). 


Ee ret ia ttc 


*Thermal pollution, Phased cooling. 
The use of once-through cooling for high 
units, is 
cal. Since for the Federal Water 


versity, Bulletin 35, March 1979. 14 p, 8 ref. 
OWRT A-053-ALA(1). 


Descriptors: *Organic compounds, *Textile 
wastes, Sulfur dyes, Dyes, Chromatography, 
XAD-2 resin. 


The waste water from textile dyeing facilities con- 
i ic contaminants. A 
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various analytical ues. It was deter- 
Solon tae the wooed Soaer se from sulfur 
dyeings contained in excess of 200 different organ- 
ic constituents varying in molecular weight and 
nature of functional groups. 
W79-05230 


MIXING OF POWER-PLANT tg EF- 
WITH THE MISSOURI RIVER, 
Iowa Univ. Iowa City. Inst. of Hydraulic Re- 


R. Caro-Cordero, and W. W. Sayre. 
Available from the National Technical Information 
VA 22161 as _PB-272 633, 


Service, 

Price codes: A07 in cng age in microfiche, 
IHR Report No. , June | 141 p, 56 fig, 9 
tab, 20 ref, 2 

Descriptors: *Model *Thermal power- 


flow, Water cooling, Hydraulics, "Turbulent 


flow, Channel morp , On-site investigations, 
Ti Mixing, plumes, Tempera- 
ture distribution, Transverse mixing. 


Thermal plume data obtained in the Missouri River 
downstream from the Fort BS yptrat and Cooper 
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. Twelve sets an plume data were 
to determine the values of the parameters 
ps had best . peneen ob- 
distri of temperature 
to cumulative discharge across 
model was shown od provide a 
lor predicting thermal plumes in the 
River and similar streams. rSingh. ISWS) 
W79-05245 
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ACOUSTIC MONITORING OF INDUSTRIAL 
CHEMICAL WASTE RELEASE A’ 


T DEEP 
WATER DUMP SITE 106, 
Woods Hole Oceanographic Institution, MA. 
of Ocean Engineering. 


M. H. Orr, and F. R. Hess. 
Journal of Ihysical Research, Vol. 83, No. 
cia P 6145-6154, December 20, 1978. 10 fig, 16 
tef. NOAA 04-6-158-40072, 7-35181. 


Stee: *Waste disposal, *Chemical wastes, 
Remote sensing, *Acoustics, Waste dumps, Conti- 
nental slope, Dispersion, Flocculation, Chemical 
Socans, Pollutants, Path of” in 
Pollutants, Path of pollutants, g, 
Water pollution, Monitoring, Industrial chemical 
wastes. 


Some industrial chemical wastes form flocs or par- 
ticles upon being introduced into seawater. High- 
Sequency acoustic 


semen (opti cf mare. oan 1500 m) with a sharp 
thermocline. The particles were found to 
trapped for extended periods (at least 74 
hours) in the mixed layer, to accumulate on the 
density structure found between the mixed layer 
and the seasonal thermocline, to accumulate on the 
density structure associated with the seasonal ther- 
mocline, and on occasion, to penetrate the seasonal 
thermocline and form a diffuse cloud in the main 
The effluent phase of the chemical 
Sg Me which peal. with rhodamine WT dye, 
in the vicinity of the particu- 

late kc ecg of a eres waste. e. (Sims-ISWS) 

W79-05264 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


OUTPUT OF WATER, SUSPENDED SEDI- 
MENT, AND PHOSPHORUS FORMS FROM A 
Medbocough” hmen 
ugh Catc’ tt and Regional Water 
Blenheim, (New 
B. J. Bargh. 
New Zealand J 


ournal of Agricultural Research, 
aire No. 1, February 1978, p 29-38. 4 fig, 4 tab, 


Descriptors: *Agricultural runoff, *Phosphorus, 
*Nitro; *Suspended solids, *Streamflow, *Tua- 
ia Catchmeni(New Zealand), *Path of llut- 


*Water lution sources, 


Particulates, 
Manawatu River(New Zealand). 


A one-year study (1974-75) outputs of water, sus- 

sediment, and phosphorus and nitrogen 

rms from the '180-ha Tuapaka Catchment,” an 
tural area in the northern Tararua Ranges, 

lew Zealand, showed that 26% of total rainfall 

was aa acharged as streamflow. it quanti- 


ties of pi mores, sad SimOgen Sere. Sener 
with ut, which amounted 
to 1400 pope oes of oes a 


rus (1.6 kg/ha), 76% was particulate, and of the 
kg/ha annual output of total nitrogen, 14% ‘a 
particulate. Phosphate fertilizer application was 
the major source a gee oy input, and clover 
nitrogen fixation rainfall the major nitrogen 
sources. Average annual rainfali in New Zealand is 
1000 mm, uniform throu ie pone adhe Boer 
study year rainfall was 1048 mm. The catchment 
rises 80-400 m a.s.l, and drains into the Manawatu 
River. A water balance estimate for the basin 
indicated minimal perco 
peng sper Sung ys gt 


discharges 
2870 liters/sec. A total of 273.1 mm of annual 
pone (26%) was discharged as streamflow. Total 
sediment discharged was 252 t. boo 
be co of suspended sediment output apparentl iy 
depended on so mma moisture content, rainf: 


quality and intensity, and land ement. Total 
dissolved load was 31.8 t (11% of the total load). 
(Lynch-Wisconsin) 

W79-05344 


SOME ASPECTS OF SEDIMENT DISTRIBU- 
TION AND MACROPHYTE CYCLING OF 
HEAVY METALS, 

Purdue Univ., Lafayette, IN. Dept. of Bionucleon- 
ics. 

For primary bibliographic entry see Field 5C. 
W79-05353 


REMOTE SENSING FOR OIL POLLUTION 
CONTROL ALONG COASTAL WATERS OF 
THE UNITED STATES, 

Coast Guard Research and Development Center, 
Groton, CT. 

For primary bibliographic entry see Field 7B. 
W79-05393 


EVALUATION OF THE EFFECTS OF URBAN- 
QUALITY, ON STORMWATER RUNOFF AND 
Tennessee Univ., Knoxville. Dept. of Civil Engi- 


neering. 
For primary bibliographic entry see Field 4C. 
W79-05400 


STORMWATER MANAGEMENT MODEL: 
TRANSFER OF TECHNOLOGY, 

Environmental Protection Agency, Washington, 
DC. Office of Research and Development. 

H. C. Torno. 

In: Water Knowledge Transfer. Volume 2, Pro- 
ceedings of the Second International Conference 
on Transfer of Water Resources Knowledge, June 
1977, Fort Collins, Colorado. N.S. et al., 
Editors, Water Resources Publications, Fort Col- 
lins, Colorado, 1978, p 587-591. 
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Effects Of Pollution—Group 5C 


pot rn ara ae water, be ra mea *Tech- 
er, Programs, *Mathematical models, 
Urban daiaet, Sit Simulation analysis, Systems anal- 


i 


most 
drainage model in the United 


i ity with 
and planners in both the public and private sectors. 
There are numerous ingredients in the success 


S. R. Corson, and J. A. Lloyd. 

og ja Puv, Me 60, No. 8, p 435-439, August, 
1 2 fig, 3 ref, 7 

Descriptors: * *Dissolved solids, 
*Groundwood mills, Suspended solids, Dissolved 
solids, Wastes, Industrial wastes, Water pollution 
sources, Pulp and paper industry, Effluents, Carbo- 
hydrates, lor, White water(Paper machine), 
Fatty acids, Resin acids, Organic compounds. 


Most of the dissolved solids in the white-water and 
effluent streams of refiner groundwood (chip 
peer ge mills are derived from carbohy- 
ites. These compounds amount to 2000-3000 
coe in the white-water overflow and are re- 
sponsible for the characteristic brown color of the 
effluent. Small quantities (100-200 mg/liter) of 
ether-soluble extractives were also present in white 
water. Resin acids in the effluent amounted to 40 
mg/liter. The ratio of resin acids to fatty acids in 
the dissolved effluent solids was as high as 80:20, 
com to 40:60 in the suspended solids and 
55:45 in the pulpwood en' 5 ap ap oe 
pulp fiber leaving it. (Brown-I 
W79-05496 


5C. Effects Of Pollution 


EFFECT OF PHOSPHORUS SUPPLY ON 
ALGAL BIOMASS IN A TURBID MISSOURI 
RESERVOIR, 

Missouri Univ.-Columbia. Dept. of Civil Engineer- 


ing. 
J. T. Novak, P. J. Jones, C. Crisp, N. Crisp, and F. 


Available from the National Technical Information 
Service, S id, VA 22161 as PB-293 183, 
Price codes: A06 in paper copy, AOI in microfiche. 
Missouri Water Resources h Center, Uni- 
versity of Missouri pe ag per Report, March 
1979. 104 p, 51 fig, 4 tab, 44 ref. OWRT A-095- 
MO(1). 1434-0001¢ 7053, 7054, 8027. 


Descriptors: *Phosphorus, Chlorophyll, Turbidity, 
Saree production, Lakes, Algal blooms, Bio- 


The te <oree was to determine the relationship 

productivity and phosphorus 
tevels in ¢ Lake of the Ozarks. The ¢ of the 
Ozarks is large man-made impoundment that is fed 








Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5C—Effects Of Pollution 


primarily by the Osage River. Although this river 


conmalas a nag anenraty, of pl rus, productiv- 
ity is low. This research was i to clarify 


and phosphorus availability. Data obtained suggest 
that inorganic phosphorus entering the Lake of the 
Ozarks may not have as great an impact on pro- 
ductivity as point source inputs. Productivity is 
limited because of the high flushing rates in the 
lake and because of limited availability of bound 
phosphorus. The data further indicate that light 
availability may not be as important in turbid man- 
made reservoirs as the impact of silt on phosphorus 
availability. When this study began it was a goal to 
evaluate the impact of impounding the Osage 
River upstream of the Lake of the Ozarks. Al- 
pom en ee hatin nv @ Met 
it may improve water ity by 

ierthe wrtidky level in the Osage arm of the 
Lake of the Ozarks and reducing phosphorus 
inputs. 

W79-05001 


BIOLOGICAL ASSESSMENT OF TIMBER 
MANAGEMENT ACTIVITY IMPACTS AND 
BUFFER STRIP EFFECTIVENESS ON NA- 
TIONAL FORESTS STREAMS OF NORTHERN 
CALIFORNIA, 

California Univ., Berkeley. Dept. of Forestry and 
Conservation. 

K. B. Roby, D. C. Erman, and D. J. Newbold. 
Earth Resources, Monograph No. 1, Forest Serv- 
ice/USDA, Region 5, California, December 1977. 
169 p, 3 fig, 12 tab, 11 append. (California Water 
Resources Center Project UCAL-WRC-W-411), 
OWRT A-047-CAL{4). 


Descriptors: *Invertebrates, *Lumbering, *Bio- 
logical communities, *Vegetation effects, *Envi- 
ronmental effects, Erosion control, Bank stability, 
Bank protection, Watershed ement, Forest 
management, Slope protection, Cutting manage- 
ment, Running waters. 


A method for assessment of logging impacts on 
water quality, using aquatic invertebrate communi- 
ties, is presented. The analysis is based on compari- 
son of invertebrates taken from one logged and 
two unlogged streams. ‘Community diversity’ (as 
Shannon Diversity Index) and ‘ecological distance’ 
(as Euclidean distance) are used in tandem to 
evaluate the impact of timber management prac- 
tices. Analysis based on identification of organisms 
to the generic level gave best results, but those 
based on family level determinations also yielded 
statistically signficant results. The method was de- 
veloped from a research project which sampled 62 
streams in northern California. The results showed 
aquatic invertebrate communities were significant 
indicators of streams logged without adequate pro- 
tective measures. Streams with narrow buffer 
strips were variable in provision of protection, but 
those streams with buffers greater than 30m in 
width showed no effects of logging. In addition to 
invertebrate analysis, chemical and physical pa- 
rameters of water quality were sampled. Only one 
parameter, stream channel stability ratings, was 
effective in distinguishing between logged and un- 
logged streams. The data provide a comprehensive 
picture of existing conditions in northern Califor- 
nia streams. (Snyder-Calif. Davis) 

W79-05005 


DIATOM COMMUNITY STRUCTURE: TAXO- 
NOMIC AND STATISTICAL ANALYSES OF A 
MISSISSIPPI SALT MARSH, 

Mississippi State Univ., Mississippi State. Dept. of 
Botany. 

M. J. Sullivan. 

Journal of Phycology, Vol. 14, No. 4, 468-475, 


December 1978. 3 fig, 4 tab, 13 ref. OWRT A-099- 
MISS(4), 14-34-0001-7052. 


Descriptors: *Diatoms, *Salt marshes, *Soil algae, 
Ecological distribution, Biogeography, Biological 
communities, Mississippi, Bulrush, Graveline Bay 
meee ae), Spartina, Juncus, Distichlis, Navi- 
cula. 


h Gra‘ Marsh rd 

ytes y 

fro 14 October 1976 through 21 June 1977 
the 119 diatom taxa encountered, only seven were 
precipi gg hi yegiyer Fy Sag 
these accounted for 17.2% of the individuals com- 
spicata (L.) Greene diatom 


. most abundant 
was Navicula tripunctata (Mull.) Bory, which ac- 
counted for 21.5% of all individuals counted 
during the study. Based on a 2-way ANOVA of 
species diversity (H’) and the number of taxa in a 
sample, edaphic diatom comm diversity was 

beneath D. spicata and fier 
(Ait.) Muhl,, lowest beneath Sp. alterniflora 


| i eh ge using a similarity index 
amen ee cig meee gegen: hey 4 
that structural 


tion, far red light energy, ammonia nitrogen, soil 
moisture, and tentatively, height of the spermato- 
phyte canopy. 

'W79-05007 


COPPER, NICKEL, AND ZINC RELEASED 
FROM ACID COAL MINE SPOIL MATERIALS 
OF EASTERN KENTUCKY, 

panmeny Univ., Lexington. Div. of Regulatory 


For primary bibliographic entry see Field 5A. 
W79-05044 


PRELIMINARY RESULTS CONCERNING EF- 
FECTS OF CHLORINE ON MONOSPECIFIC 
MARINE PHYTOPLANKTON, 

Universite de Bretagne-Occidentale, Brest 
(France). Lab. de Physiologie Vegetale. 

For primary bibliographic entry see Field 5B. 
W79-05093 


PREDICTING EFFECTS OF COLD SHOCK: 
MODELING THE DECLINE OF A THERMAL 
PLUME, 

Battelle Pacific Northwest Labs., Richland, WA. 
Ecosystems Dept. 

For primary bibliographic entry see Field 5B. 
W79-05094 


TOXICITY OF PHOSSY WATER TO SELECT- 
ED FRESHWATER ORGANISMS, 

Army Armament Research and Development 
Command, Aberdeen Proving Ground, MD. 
Chemical Systems Lab. 

For primary bibliographic entry see Field 5B. 
W79-05095 


TRACE METAL CONTAMINATION OF THE 
ROCK SCALLOP, HINNITES GIGANTEUS, 
NEAR A LARGE SOUTHERN CALIFORNIA 
MUNICIPAL OUTFALL, 

Southern California Coastal Water Research Proj- 
ect, El Segundo. 

For primary bibliographic entry see Field 5B. 
W79-05096 


POLLUTION-ASSOCIATED DISEASES AND 
ABNORMALITIES OF FISH AND SHELLFISH: 
A 


National Marine Fisheries Service, Highlands, NJ. 
Sandy Hook Sport Fisheries Marine Lab. 

C. J. Sindermann. 

Fishery Bulletin, Vol. 76, No. 4, p 717-749, 1979. 8 
fig, 235 ref. 


Descriptors: *Fish diseases, *Animal 
*Toxicity, Water pollution effects, Sh 
taceans, Viruses, Pathogenic bacteria, Infection, 
Chlorinated hydrocarbon pesticides, Genetics, 
Animal physiology, DDT, Polychlorinated bi- 
phenyls, 2,4-D, Chemical wastes, Industrial wastes, 
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stress increasingly well 

with time. Human activities-particularly those that 

result in chemical additions to the coastal/estuarine 

environment have increased the stresses 
shellfish areas, Cir- 


D. H. Jewson, and J. A. Taylor. 
Freshwater Biology, Vol. 8, p 573-584, 1978. 12 
fig, 2 tab, 39 ref. 


Descriptors: *Photosyn *Ph 
lah An one, *Turbidity, Chlorophyll, Lakes, 
ight, Aqu algee, Netra, Light pemsuraticn, 
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Vysoka Skola Veterinarni Brno (Czechoslavakia). 
L. Groch, and Z. Svobodova. 

Buletin Vurh Vodnany, Vol. 14, p 19-26, 1978. 6 
fig, 2 tab, 16 ref. 


Descriptors: *Toxicity, *Rainbow trout, *Carp, 
Chemical analysis, i properties, Fish 
Ser, Flash, Gam. compenon Cae 
ogy, 0. po’ 

studies, Detergents, *Tissue analysis, “Gills. 
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Other Aquatic 
a BT . Mostofaky; ed., p. 33-77, 1978. 12 fig, 
133 ref, Academic Press, New Yo rk. 
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alice al iaeiatie tities the tcamivion,noee. 
of chemicals affect the acquisition, reten- 

poplin ae ctges 7 tee Howev- 
limitations of 





rm sx sada variabilit rted in many of 
these seen eb oe the issue. The 
’ pressing concern, then, for behavioral toxi- 
is to obtain reliable and precise measures 
and control over the behavior of individual fish for 
of time. Such control would pro- 
vide behavioral toxicologists with a very sensitive 
yardstick which to measure both the tran- 
sient and long-term effects of most chemical pollut- 
ants. Once such information is obtained, ecologists 
and environmentalists will be able to objectively 
determine acceptable pollution levels, i.e., levels 
that will minimize the possibility of economic 
HS) ip and maximize that of fish survival. (Deal- 
W79-05100 


Hau 


EFFECT OF THERMAL INCREASES OF 
SHORT DURATION ON SURVIVAL OF EU- 
PHAUSIA PACIFICA, 

National Marine Fisheries Service, Seattle, WA. 
Northwest and Alaska Fisheries Center. 

D.R. Craddock. 

Fishery oie: Vol. 76, No. 4, p. 895-900, 1979. 2 
fig, 1 tab, 7 ref. 


Descriptors: *Water temperature, *Heat resistance, 
Entrainment, *Zooplankton, Fish food — 
Cooling waters, Intakes, Mortality, ermal 
werplants, Thermal pollution, Seasonal, Distri- 
patterns, *Euphausiids, *Euphausia, Accli- 
mation. 


Thermal conditions encountered in a cooling 
system were simulated to determine the tempera- 
. pacifica could resist for short 
periods (15 and 30 min.). Data from this study 
indicate that even a short passage time through a 
condenser (15 min) at temperatures of 23-24C 
could kill from 11 to 53% of the euphausiids by 
thermal causes alone. The added loss due to abra- 
sion, oe csmomytad and toxic substances is unknown. To 
minimize damage to the euphausiid populations, 
condenser cooling system intakes should be located 
Boles ote to take advantage of the coldest 
ig water available to minimize temperatures 

in the system. A very deep intake (just below 
100m) would probably minimize the entrainment 
euphausiids. (Deal-EIS) 
W79-05101 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


EXTREME TEMPERATURE 

PALAEMON SERRATUS (PENN 

ENCE OF AND ACCLIMATION) TOLER- 

ANCE AUX TEMPERATURES EXTREMES DE 

PALAEMON SERRATUS (PENNANT): INFLU- 

pa DE LA TAILLE ET DE L’ACCLIMATA- 

J 

Leg ee des Hautes ap Eades, Paris (France). 
de Biochimie et Ecologie des Invertebres 

Maring and Centre “fOclamateit Marseille 

(France). Station Marine d’Endoume. 

P. Richard. 

Journal of Experimental Marine Biology and Ecol- 

ogy, Vol, 35, p 137-146, 1978. 2 fig, 1 tab, 24 ref. 


Deseri *Water tem *Cold resi 
cay nn a ay pa 


no pe mene is gained by acclimation. Acclima- 


tion at 21C a geo to ensure the highest relative 
pong te of tus to extreme high tempera- 
Seasonal distribution and tory behav- 


inet are discussed in relation to results. It 
appears ~ yore seeneesees cannot be entirely 
explained yy tolerance of extreme temperatures. 
(Deal-EIS) 
W79-05102 


THE LAKE WASHINGTON ECOSYSTEM: THE 
PERSPECTIVE FROM THE FISH COMMUNI- 
TY PRODUCTION AND FORAGE BASE, 
Washington Univ., Seattle. Coll. of Fisheries. 

D. M. Eggers, H. W. Bartoo, M. A. Rickard, R. E. 
Nelson, and R. C. Wissman. 

Journal of the Fisheries Research Board of 
we Vol. 35, p 1553-1571, 1978. 9 fig, 7 tab, 78 
ref. 


Descriptors: *Food chains, *Fish populations, 
*Domestic wastes, Ecosystems, Eutrophication, 
Predation, Herbivores, Zooplankton, Sculpins, 
Mortality, Growth stages, Daphnia, Trophic level, 
Productivity, Detritus, Benthic fauna, Growth 
rates, Sockeye salmon, Perches, Yellow perch, 
*Bottom feeders, *Squawfish, *Neomysis, Lake 
Washington, Washington. 


In Lake Washington, fish production through de- 
tritus-based food chains is substantially greater 
than fish production through the grazing food 
chain. The lack of significant grazing by fish on the 
zooplankton is a consequence of both piscivore 
predation and conditions in the planktivore spawn- 
ing environment. At low planktivore abundance, 
squawfish may switch to benthos feeding, exploit- 
ing the abundant prickly sculpin. At high plankti- 
vore abundance, squawfish feed more heavily on 
planktivores. Thus, even when reproductive suc- 
= of planktivores is good, swamping of the 
on ree does not occur and depensa- 

cry mortality due to squawfish predation prevents 
planktivore abundance from increasing to the point 
where zooplankton resource depletion would 
occur. Benthic-littoral species are vulnerable to 
* edation essentially only as larva and juveniles. 
ey avoid posite by occupying littoral and 
epibenthic refugia. Recruitment to the adult popu- 
lation from these refugia may be sufficient to ac- 
count for the greater rate of benthos exploitation 
by fish relative to the rate of zooplankton exploita- 
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tion by fish. Neomysis is an important component 
of the Lake W: ht eed 


potentially Neomysis is a regulating agent on the 
and reduction in Neomysis i 
pag 1c ge thar gga Ag and 


pe A ag distribution, may be Paty re- 
en, eee Lemeennce a Daphnia. 
response of the fish community to trophic 
changes in Lake Washington has been slight. No 
consistent trends in the growth of fish u 
zooplankton were observed. (Deal-EIS) 
W79-05103 


VIBRIO CHOLERAE, VIBRIO er 


Maryland Univ., College Park. Dept. of Microbi- 
ology. 
R. R. Colwell, J. Kaper, and S. W. Joseph. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as AD-A054 681, 


Price code: A0Q2 in AO1 in microfiche. 
oe 198, {971, p 304.396, 1 fig, | tab, 24 
ret. 


Descriptors: *Pathogenic bacteria, *Public health, 

e Bay, Enteric bacteria, Bacteria, Spa- 
tial distribution, Temporal distribution, Toxicity, 
Toxins, Epidemics, Human diseases, Water quality, 
Water analysis, Epidemiology, *Vibrio. 


Vibrio cholerae was isolated at several locations in 
Bay in fall 1976 and spring 1977. 
Strains induced fluid accumulation in rabbit ileal 
loops and related vibrios show a — and tempo- 
tal distribution characteristic of Vibrio species in 
an estuary. The Vibrio cholerae strains isolated 
from Chesapeake Bay represent serotypes other 
than O-group I - that is, so-called non-agglutinable 
vibrios and are not reco as a serious epidem- 
ic threat, although they have caused cholera-like 
diarrhea sporadically. (Deal-EIS) 
W79-05 104 


INFLUENCE OF DILUTION WATER ON THE 
TOXICITY OF KRAFT PULP AND PAPER 
MILL EFFLUENT, INCLUDING MECHA- 
NISMS OF EFFECT, 

British Columbia Research Council, Vancouver. 
Div. of Applied Biology. 

For primary bibliographic entry see Field 5A. 
W79-05105 


TOXICITY OF COPPER TO CUTTHROAT 
TROUT (SALMO CLARKT) UNDER DIFFER- 
ENT CONDITIONS OF ALKALINITY, PH, 
AND HARDNESS, 

Maine Univ. at Farmington. Dept. of Chemistry. 
For primary bibliographic entry see Field 5A. 
W79-05 107 


TROPHIC LEVEL ACCUMULATION OF 
HEAVY METALS IN A COAL ASH BASIN 
DRAINAGE SYSTEM, 

Texas Univ. Health Science Center at Houston. 
School of Public Health. 

For primary bibliographic entry see Field 5A. 
W79-05108 


THE USE OF SPECIES ABUNDANCE ESTI- 
MATES IN MARINE BENTHIC STUDIES, 

Maine Univ., Walpole. Ira C. Darling Center for 

Research, Teaching and Service. 

For primary bibliographic entry see Field 5A. 

W79-05 109 


A BIOASSAY LABORATORY BOAT WITH 
COMPARISONS OF CENTRAL VS, BOAT LAB- 
ORATORY BIOASSAY EVALUATIONS, 
Academy of Natural Sciences of Philadelphia, PA. 
Div. of Limnology and Ecology 

For primary bibliographic entry see Field 5A. 
W79-05111 








Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5C—Effects Of Pollution 


METHODS FOR DETERMINING THE 
OXYGEN CONSUMPTION OF A FISH UNDER 
CONDITIONS OF AQUATIC SEMI-CONFINE- 
MENT (METHODES DE DETERMINATION 
DE LA CONSOMMATION D’OXYGENE D’UN 
POISSON DANS LES CONDITIONS DU SEMI- 
CONFINEMENT AQUATIQUE), 

Amiens Univ. (France). Lab. de Physiologie. 

For primary bibliographic entry see Field 5A. 
W79-05112 


MERCURY AND SELENIUM 

MARLIN, MAKAIRA NIGRICANS, FROM: THE 
HAWAIIAN ISLANDS, 

National Marine Fisheries Service, Honolulu, HI. 
Southwest Fisheries Center. 

C. D. Shultz, and B. M. Ito. 

Fishery Bulletin, Vol. 76, No. 4, p 872-879, 1979. 6 
fig. 2 tab, 18 ref. 


Descriptors: *Mercury, *Chemical analysis, Ha- 
waiian Islands, Sport fish, Spectrophotometry, 
Heavy metals, Biochemistry, Proteins, Path of pol- 
lutants, Food chains, Animal metabolism, Fish 
physiology, *Tuna, *Blue marlin, *Tissue analysis, 
Selenium, *Organic mercury, *Methylmercury, 
*Bioaccumulation. 


The presence of selenium in tuna, a principal food 
item of marlin, indicates that it should also be 
present in marlin from the Hawaiian Islands. For 
this report, nine tissues from blue marlin were 
analyzed for selenium, total mercury, and organic 
mercury. Average total mercury and selenium 
values were greatest in kidney (26.33 mg/kg Hg, 
23.42 mg/kg Se) and least in blood (0.18 mg/kg 
Hg, 1.29 mg/kg Se) and gill (0.32 mg/kg Hg, 1.29 
mg/kg Se). Average methyl mercury was highest 
in muscle (0.40 mg/kg) and lowest in blood (0.04 
mg/kg) and gill (0.06 mg/kg). The percentage of 
organic to total mercury ranged from 1% in 
kidney to 27% in gonad. The molar ratio of mer- 
cury to selenium ranged from 0.06 in blood to 0.62 
in muscle. The data clearly demonstrate that 
methyl mercury concentrations are low relative to 
total mercury in blue marlin. (Deal-EIS) 
W79-05113 


THE MESA PUGET SOUND PROJECT, SEAT- 
TLE, WASHINGTON. FISCAL YEAR 1977 - 
ANNUAL REPORT, 

National Oceanic and Atmospheric Administra- 
tion, Boulder, CO. Marine Ecosystems Analysis 
Program Office. 

NOAA/ERL Marine Ecosystems Analysis Pro- 
gram Report, November 1978. 21 p. 1 fig, 28 ref, 3 
append. 


Descriptors: *Environmental effects, *Ecosystems, 
*Water quality, Water pollution effects, Resources 
development, Washington, Puget Sound(WA), 
Annual reports. 


The Puget Sound Project is planned to develop an 
understanding of the environmental impact of 
human actions upon regional marine ecosystems 
and to predict the ecological consequences of these 
actions. Wastewater disposal and energy-related 
activities are significant in the region and are re- 
ceiving special attention. Project planning current- 
ly is oriented towards critical contaminants intro- 
duced into the system by human activity. The 
project design concept is multidisciplinary ecosys- 
tem research. It emphasizes research efforts to 
increase knowledge of the kinds and degree of 
environmental impacts resulting from contaminant 
loading, the cause of these impacts, the dynamic 
processes influencing the fates and effects of con- 
taminants, and the possible actions that would 
minimize or eliminate undesirable effects. (NOAA) 
W79-05115 


MESA NEW YORK LIGHT PROJECT ANNUAL 
REPORT FOR FISCAL YEAR 1977. 

National Oceanic and Atmospheric Administra- 
tion, Boulder, CO. Marine Ecosystems Analysis 
Program Office. 

For primary bibliographic entry see Field 5B. 
W79-05116 


ay Vater POLLUTION-A STATUS 


REPORT, 

Illinois State Geological Survey, Urbana. 

D. E. Lindorff. 

Ground Water, Vol. 17, No. 1, p 9-17, January- 
February 1979. 3 fig, 2 tab, 34 ref. 


“yiogenlogy, Rapuution:: Intensi waam 
ydrogeo oy, tion, 

Water suppl » Ht Water pollution control, Pollution 
abatement, disposal, Landfills, Contamina: 
tion impacts. 


More than 170 case histories of subsurface con- 
tamination or pollution were studied to evaluate 
the effectiveness of remedial action in different 
geologic environments. The case studies indicated 
that the severity and extent of water con- 
tamination is determined by (1) the h i 
setting, (2) the nature of the contaminant, and (3) 
the effectiveness of regulatory action. Industrial 
wastes are the most common sources of ground- 
water contamination. The most serious a 
are those that pollute or threaten water s Once 
and those that cause a fire or eee 
groundwater is contaminated, 

time consuming and expensive. Each tschdeat a por 
be handled as a separate problem. Although 
prompt action is essential to limit contamination 
and minimize remedial action, no strategies have 
been established for rapid response to contamina- 
tion or pollution problems. Grc 
nation will continue, but its impact tot te reduced, 
The role of hydrogeologists i = 

should be strengthened to le proper — 
tion of potential sources o’ ‘contuninatian and to 
aid in remedial action when groundwater is con- 
taminated. Cooperative efforts to develop strate- 
gies will ensure proper handling of future emer- 
gencies. (Visocky-ISWS) 

W79-05120 





GROUND-WATER POLLUTION--AN IMMI- 
NENT DISASTER, 

Ohio State Univ., Columbus. Dept. of Geology 
and Mineralogy. 

W. A. Pettyjohn. 

Ground Water, Vol. 17 No. 1, p 18-24, January- 
February 1979. 6 fig, 19 ref. 


Descriptors: *Groundwater, *Water pollution, 
*Ohio, *New York, *Oregon, Water pollution con- 
trol, Industrial wastes, Landfills, Leachate, > eee 
geology, Water pollution sources, Toxins, i- 
cal, Waste disposal, Water supply, Pollution costs, 
Case studies. 


The significance of groundwater pollution depends 
on perspective. To those individuals who are di- 
rectly affected, it is an imminent disaster. Once 
contaminated, groundwater may remain in an unu- 
sable or even hazardous condition for decades or 
even centuries as illustrated by situations in central 
Ohio, New York, London, and many other places. 
All polluted water can be treated to make it pota- 
ble, but the expense may far exceed the resources 
of the individual homeowner. (Visocky-ISWS) 
W79-05121 


TRANSPORTATION OF ADULT AMERICAN 
SHAD PAST DAMS ON THE CONNECTICUT 
RIVER, MASSACHUSETTS, 1973-76, 

Fish & Wildlife Service, Hadley, MA. 

J. B. Layzer. 

The Progressive Fish Culturist, Vol. 41, No. 1, p 7- 
9, 1979, 3 tab, 6 ref. 


Descriptors: *Massachusetts, *Shad, *Holyoke 
Dam, *Turners Falls Dam, *Fish transport, Fish 
migration, Mortality, Anadramous fish, *Differen- 
tial mortality, Trucking, Alosa, Fish sex, Adult 
fish, Fish passages, Fishing gear, Female mortality. 


Adult American shad (Alosa sapidissima) were ob- 
tained from the Holyoke Dam fish lift, Massachu- 
setts, and transported 68 km by truck to the pool 
above the Turners Falls Dam. From 1973 to 1976, 
6373 shad were transported; average annual mor- 
tality was 25%. Mortality of trucked fish was 
related to river temperature and the number of fish 


Ae 





differential differential moctalky occurred rea wcreeee 


qnce tnece kenalch Shed than saoe’ (kare Eile 
W79-05174 


EFFECT OF PHENOL UPON ACTIVATION 
AND FERTILIZATION ABILITY OF RAIN- 
BOW TROUT SPERMATOZOA (SALMO 
GAIRDNERI RICH.) (IN POLISH), 
lage ere poonaen KTOinaey, 
Festa lr aah 

W Szcze- 


Zesssiy, Som Akademii Rotaicaej 

cinie, ol. 63, p 25-30, 1977. 2 tab, 6 ref, English 
Summary. 

Descri: *Phenols, *Fish icc Sey, *Fish 


cass, trout, Toxicity, pA hey Embry- 
pn ac stage, Chemical 
studies, Inhibition, —y women or Anentglicn 
assay, Laboratory tests, *Spermatozoa. 


Phenol aqueous concentrations from 25 to 
1500 were tested with to the sperma- 
tozoa activation and fe i Salmo gaird- 
neri Rich. 


of 
eggs. Concentrations up to 800 mg/l 
proved to exert no adverse effects upon the sper- 
matozoa activation. However, the of 

movements is shortened with phenol con- 
centrations from 500 mg/l 
oats cig A? ox Boy : f 
upon percentage of fertilized eggs. Following a 
further increase in the phenol concentration the 
fertilization is observed to be strongly retarded up 
IC for erent cone ay boil nase nthtabrs tn 
1. Considering 


known data on 
of embryos, newly hatched y pees adek ied 
viduals, are found to be the most resistant. 
(Deal-EIS) 
W79-05176 


PRINUS CARPIO BRAIN, 

SERUM, 

Medical Academy, Gdansk (Poland). Inst. of 
Medical Biology. 

M. K. Jurkowski. 


Acta Ichthyologica et aes Vol. 7, No. 2, p 
47-53, 1977. 3 fig, 2tab, 1 


Descriptors: “ued *Sulfonates, *Enzymes, 
*Carp, Toxicity, Biochemistry, Proteins, Chemical 
analysis, Path of pstan Fish physiology, 
Animal metabolism, Biolo membranes, Organ- 
ic compounds, *DBS, Thee analysis, *ATP. 


Effects of DBS (sodium dodecyl-b ph 
ate) on the activity of ATP-ases and Cholinester- 
ases of autumn young carp brain, gills, and serum 
were studied. On the second day of exposure the 
brain ATP-ases activity was found to increase by 
about 120%. On the twelth day, the activity of 
these enzymes dropped by about 30% as com: 

to the control. Blood serum cholinesterases exhibit- 
ed a constant increase in their activity throughout 
the experimental period. (Deal-EIS) 

W79-05177 





FINGERLING AMERICAN SHAD: EFFECT OF 
VALIUM, MS-222, AND SODIUM CHLORIDE 

ON HANDLING MORTALITY, 

Georgia Univ., Savannah. Coastal Plain Station. 

For primary bibliographic entry see Field 5B. 

W79-05179 


PALAEMONID SHRIMP, eye 
AMAZONICUM: EFFECTS OF SALINITY AND 
TEMPERATURE ON SURVIVAL, 

Texas Parks and Wildlife Dept., Ingram. Heart of 
Hills Fisheries Research Station. 

For primary bibliographic entry see Field 5B. 
W79-05181 


CHANGES IN THE SPECIES COMPOSITION 
OF FISH IN THE RIVER LOT, 

Toulouse-3 Univ. (France). Lab. d’Hydrobiologie. 
For primary bibliographic entry see Field 5B. 
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W79-05184 


ATLANTIC SALMON EMBRYOS AND FRY: 
EFFECTS OF VARIOUS INCUBATION AND 
REARING METHODS ON HATCHERY SUR- 
VIVAL AND GROWTH, 

Bureau of Sport Fisheries and Wildlife, Cortland, 
NY. Tunison Lab. of Fish Nutrition. 

K. A. Leon, and W. A. Bonney 


The ive Fish Calta, Vol. 41, No. 1, p 
20-25, 1979. 3 tab, 3 fig, 6 

$ only: prem rsh *Aquiculture, Labo- 

reed 4 hore pment, Freshwater 

fish, © § atlantic Salmon, Fish ng Fish cBeS, 


Juvenile fish, Incubation methods, aeing male 
sn oa quality, Hatchery mae tchery 
gro 


alr) an heavier fry of Atlantic salmon (Salmo 
) and greatly reduced mortality apparently 
resulted from the use of matrix substrates during 
egg incubation and alevin development. Salmon 
ty produced by this method fed readily and did 
the constricted yolk sacs that commonly 
occur when conventional rearing methods are 
used. (Katz-EIS) 
W79-05187 


THE ECOLOGICAL IMPACT ON AND NEAR 
SHORES BY THE AMOCO CADIZ OIL SPILL, 
Universite de B aaa Brest 
(France). Inst. d’Etudes 

For primary bibliographic pores see Field 5B. 
W79-05190 


SURVIVAL OF SALMON SMOLTS IN SEA 


Corvallis Environmental Protection Agency, OR. 
Western Fish Toxicology Station. 

For primary bibliographic entry see Ficld 5B. 
W79-05191 


BIRDS OILED DURING THE AMOCO CADIZ 
INCIDENT - AN INTERIM REPORT, 
Royal Society for the Protection of Birds Sandy 


For primary bibliographic entry see Field 5B. 
W79-05192 


NOTES ON THE CONDITION IN SEPTEMBER 
1978 OF SOME INTERTIDAL SANDS POLLUT- 
ED BY AMOCO CADIZ OIL, 

Marine Biological Association of the United King- 
dom, Plymouth (England). Plymouth Lab. 

For primary bibliographic entry see Field 5B. 
W79-05193 


PRELIMINARY OBSERVATIONS ON POLLU- 
TION OF THE SEA BED AND DISTURBANCE 
OF SUB-LITTORAL COMMUNITIES _IN 
NORTHERN BRITTANY BY OIL FROM THE 
AMOCO CADIZ, 

Station Biologique de Roscoff (France). 

For primary bibliographic entry see Field 5B. 
W79-05194 


THE AMOCO CADIZ OIL SPILL. A SUM- 
MARY OF OBSERVATIONS MADE BY USS. 
SCIENTISTS 23 MARCH-10 MAY, 1978, 

National Oceanic and Atmospheric Administra- 
tion, Boulder, CO. Environmental Research Labs. 
D. A. Wolfe. 

Marine Pollution Bulletin, Vol. 9, No. 11, p 288- 
292, 1978. 6 fig, 3 ref. 


Descriptors: *Oil, *Oil spills, *Amoco Cadiz, 
*Water pollution effects, Littoral, Beaches, Sedi- 
ments, Seawater, *On-site-investigations, NOAA/ 
EPA’ Report, Wind/Wave/Oil _ interactions, 
Currents(Water), Ocean currents, Ocean waves, 

h processes, Oiled sands, Waste treatment, 
Clean-up activities, Marine algae, Gas chromato- 
graphy. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


io summarizes briefly the observations 
made by a team of United States scientists during 
the two months immediately after the grounding of 
the Amoco Cadiz. Most of the information has 
been abstracted from the NOAA/EPA preliminary 
scientific report (Hess, 1978) which oe vides a 
more complete account of objectives and results to 
date. It is that maximum use may be derived 
from a study of the effects of the spill. Oceano- 
graphic and meteorologic processes, beach proc- 
esses, clean up activities chemical observations 
are reported. (Katz-EIS) 

W79-05195 


TOXICITY OF RESIDUAL CHLORINE COM- 


POUNDS TO AQUATIC ORGANISMS, 
ogg Univ., Corvallis. Dept. of Fisheries 
le. 


For primary bibliographic entry see Field 5B. 
W79-05197 


PREDICTING NIGHTTIME DISSOLVED 
OXYGEN DECLINE IN PONDS USED FOR TI- 
LAPIA CULTURE, 

Alabama Univ., Auburn. Dept. of Fisheries and 
Allied Aquacultures. 

For primary bibliographic entry see Field 5B. 
W79-05200 


EVALUATION OF PH SHOCK ON HATCH- 
ERY-REARED RAINBOW TROUT, 

Arizona Cooperative Fishery Unit, Tucson. 

W. A. Witschi, and C. D. Ziebell. 

The Progressive Fish Culturist, Vol. 41, No. 1, p. 
3-5, 1979. 1 tab, 1 fig, 4 ref. 


Descriptors: *Bioassay, *Mortality, Toxicity, *Hy- 
drogen ion concentration, Rainbow trout, *Aqui- 
culture, Fish hatchery, Hatchery-reared trout, pH 
norte Fish management, Fish physiology, Arizo- 


The effect of transferring hatchery-reared rainbow 
trout from water with a pH of 7.2 to water with 
H’s ranging from 8.5 to 10.0 was evaluated in 48- 
tests. All fish survived in the control (pH 7.2) 
and at pH 8.5. Survival was 88% at pH 9.0, 68% at 
pH 9.5, and 0 at pH 10.0. After the 48-h exposure, 
the remaining test fish were fed their usual pelleted 
food. Trout in the control and those held at pH 8.5 
fed well. Only a few of the fish held at pH 9.0, and 
none of those held at pH 9.5, fed. These data 
indicate that it is not advisable to stock rainbow 
trout reared in nearly neutral hatchery water into 
lakes with a pH of 9.0 or higher. (Katz-EIS) 
W79-05202 


EFFECTS OF CONTINUOUS ZINC EXPOSURE 
ON SOCKEYE SALMON DURING ADULT-TO- 
SMOLT FRESHWATER RESIDENCY, ’ 
Corvallis Environmental Research Lab., OR. 
Western Fish Toxicology Station. 

G. A. Chapman. 

Transactions of the American Fisheries Society, 
Vol. 107, No. 6, p 828-836. 1978. 4 fig, 3 tab, 16 ref. 


Descriptors: *Zinc, *Sockeye salmon, *Toxicity, 

Water quality standards, Mortality, Lethal limit, 

Embryonic growth stage, Fertility, Fecundity, 

Growth rates, Adaptation, Fish reproduction, Fish 

physiology, Chemical analysis, Heavy metals, Life 
istory studies, *Survival. 


This chronic zinc toxicity test with sockeye salmon 
consisted of a 3-mo adult exposure followed by an 
18-mo exposure of embryonic through smolt 
stages. The zinc concentrations utilized were 30 to 
112 ug/liter concentration was used for the 
embryo-to-smolt exposure = Ree, These zinc con- 
centrations produced no adverse effects on surviv- 
al, fertility, fecundity, growth, or on the subse- 
quent survival of smolts transferred to seawater. 
Exposure to 242 ug/liter produced sufficient accli- 
mation to markedly decrease acute mortality at 
zinc levels lethal to unacclimated sockeye salmon 
juveniles. The 112-and 242-ug/liter concentrations 
were 0.15 and 0.32, respectively, of the 749-ug/ 
liter, 96-h LCS5O for the 8-mo-old sockeye salmon. 
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Effects Of Pollution—Group 5C 


An application factor relating 96-h LCS0 and ‘safe’ 
concentrations of zinc to anadromous sockeye 
salmon in soft water appears to be > 0.15 and at 
least 15 times larger than the often recommended 
0.01 application factor for zinc based on studies 
with other species. (Katz-EIS) 

W79-05203 


EFFECTS OF ELEVATED TEMPERATURE ON 
EARLY EMBRYONIC DEVELOPMENT OF 
THE TAUTOG, TAUTOGA ONITIS, 

National Marine Fisheries Service, Highlands, NJ. 
Sandy Hook Lab. 

B. L. Olla, and C. Samet. 

Transaction of the American Fisheries Society, 
Vol. 107 No. 6, p. 820-824. 1978, 1 tab, 23 ref. 


Descriptors: *Water tem 
tion, *Heat resistance, bryonic growth stage, 
Animal pathology, Growth stages, Toxicity, 
Heated water, Spawning, Fish eggs, Mortality, 
Fish physiology, *Tautog, *Tautoga, *Teratogens, 
*Tissue analysis. 


ture, *Fish reproduc- 


The effect of elevated temperature on early embry- 
onic development of tautog was the subject of a 
study in which both spawning adults and develop- 
ing eggs were exposed to similar temperatures. 
When incubation temperature was gradually raised 
from 20.0C, anatomical deformities, including 
stunted embryos and/or abnormal body curva- 
tures, as well as increased mortality occurred be- 
tween 24.2 and 26.3C. Normal development was 
evident after the temperature returned to 20.0C. 
(Deal-EIS) 

W79-05204 


THE RIOU-MORT A TRIBUTARY TO THE 
RIVER LOT POLLUTED BY HEAVY METALS. 
I, PRELIMINARY OBSERVATIONS ON THE 
CHEMISTRY AND BENTHIC ALGAE, 
Toulouse-3 Univ. (France). Lab. d’Hydrobiologie. 
For primary bibliographic entry see Field 5B. 
W79-05206 


ACUTE TOXICITY OF PERMETHRIN TO SEV- 
ERAL AQUATIC ANIMALS, 

Louisiana State Univ., Baton Rouge. Fisheries 
Div. 

A. L. Jolly Jr. 

Transactions of the American Fisheries Society, 
Vol. 107, No. 6, p 825-827 1978. 1 tab, 13 ref. 


Descriptors: *Pesticide toxicity, *Insecticides, 
*Crayfish, *Channel catfish, *Bass, *Frogs, Agri- 
cultural chemical, Toxicity, Pesticide residues, Li- 
vebearers, Commercial shellfish, Pesticide kinetics, 
Path of pollutants, *Permethrin, *Mosquitofish. 


Acute toxicity tests were conducted on permethrin 
(Pounce(TRADEMARK)), a synthetic pyrethroid, 
by using 8-12- and 20-30-mm Louisiana red swamp 
crayfish (Procambarus clarkii), fry channel catfish 
(Ictalurus punctatus), fingerling largemouth bass 
(Micropterus salmoides), mosquitofish (Gambusia 
affinis), and bullfrog tadpoles (Rana catesbeiana). 
The 96-h LCS5O values were 0.39, 0.62, 1.1, 8.5, 
15.0, and 7.033 ug/liter, respectively. (Deal-EIS) 
W79-05207 


THE USE OF COPPEROXYCHLORIDE 
DURING LARVAL GROWTH AS A PREVEN- 
TATIVE MEASURE AGAINST THE SPREAD 
OF CILIATA-EXOPARASITES, 

Warmwater Fish Hatchery (Hungary). 

For primary bibliographic entry see Field 5B. 
W79-05209 


A MERCURY BUFFER FOR TOXICITY EX- 
PERIMENTS WITH GREEN ALGAE, 
Technische Hogeschool, Delft (Netherlands). Lab. 
of General and Technical Biology 

For primary bibliographic entry see Field 5A. 
W79-05210 








Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5C—Effects Of Pollution 


ASSESSMENT OF INTERAC- 
TIONS OF MICROORG. 


ANISMS AND POL- 
LUTANTS RESULTING FROM PETROLEUM 
DEVELOPMENT, 
Louisville Univ., KY. Dept. of Biology. 
R. M. Atlas. 
In: ‘Environmental Assessment of the Alaskan 
Continental Shelf,’ Quarterly oe of Principal 
Investigators for April - June 1978. U.S. 
ment of Commerce Environmental Research 
oratories, Boulder, Colo. September 1978. p 40-49, 
2 tab. 03-5-022-85. 


Descriptors: *Biode; 
ronmental effects, * 


tion, *Oil s 
line studies, urce de- 
velopment, Data collections, Microorganisms, 
Alaska, *Outer Continental Shelf, Petroleum hy- 
drocarbons. 


*Envi- 


Samples were collected for microbiological studies 
in Lower Cook Inlet during April - May. Sedi- 
ment-oil trays in Elson Lagoon were sampled 
during April. Under ice-oil cylinders were also 
recovered during April. Miniature oil spills were 
released under ice in April to develop prototypes 
for future oil under ice degradation experiments. 
The movement of the oil under the ice was filmed. 
Laboratory testing for taxonomic analyses of mi- 
crobial isolates from the November Cook Inlet 
cruise has been completed. (Sinha-OEIS) 
W79-05212 


COASTAL MORPHOLOGY, OIL SPILL VUL- 
NERABILITY AND SEDIMENTOLOGY OF 
KOTZEBUE SOUND AND KODIAK ISLAND, 
South Carolina Univ., Columbia. Dept. of Geolo- 


gy. 

M. O. Hayes, and C. H. Ruby. 

In: ‘Environmental Assessment of the Alaskan 
Continental Shelf,’ Quarterly nom of Principal 
Investigators for April - June 1978, U.S. oy pod 
ment of Commerce, Environmental Research 
oratories, Boulder, Colo. September 1978. p 50-53. 


Descriptors: *Oil spills, *Sedimentology, *Envi- 
ronmental effects, Coasts, Resources development, 
Alaska, *Outer Continental Shelf, Coastal mor- 
phology. 


The major emphasis of this project is to: evaluate 
present rates of change in coastal morphology, 
with particular emphasis on rates and patterns of 
man-induced changes, and locate areas where 
coastal morphology is likely to be changed by 
man’s activities, if any. The relative susceptability 
of different coastal areas will be evaluated especial- 
ly with regard to potential oil spill impacts. (Sinha- 
OEIS) 

W79-05213 


THE EFFECTS OF OIL ON TEMPERATURE 
REGULATION IN SEA OTTERS, 

Scripps Institution of Oceanography, La Jolla, CA. 
Physiological Research Lab. 

G. Kooyman, and D. Costa. 

In: ‘Environmental Assessment of the Alaskan 
Continental Shelf’, Quarterly Reports of Principai 
mane for April - June 1978, U.S. i 
ment of Commerce, Environmental Research 
oratories, Boulder, Colorado September 1978. p 
66-69. 


Descriptors: *Oil pollution, *Water pollution ef- 
fects, *Otters, *Baseline studies, Temperature, Me- 
tabolism, Resources development, Alaska, *Outer 
Continental Shelf. 


A significant amount of time has been spent pre- 
paring for the expedition to Prince William Sound, 
AK in July 1978. The objectives are to study: (1) 
energy requirements of normal sea otters at various 
water temperatures; (2) energy requirements of sea 
otters after oiling; (3) appropriate procedures for 
rehabilitating oiled sea otters; and (4) at sea behav- 
ior and energetics of sea otters. These objectives 
will provide a data base from which the assessment 
of any kind of oil contamination, or other activity 
which may alter the nature of the otter’s food 
sources can be derived. In addition, relative to oil 
contamination the difficulties and costs of rehabili- 


a the oiled otters can be estimated. (Sinha- 
OEIS) 
W79-05214 


ACUTE AND CHRONIC TOXICITY, UPTAKE 


MET. 

MARINE ORGANISMS TO PETROLEUM HY- 
DROCARBONS, 

National Marine Fisheries Service, Auke Bay, AK. 
Northwest and Alaska Fisheries Center. 

S. D. Rice, J. F. Karinen, and S. Korn. 

Un: ‘Environmental sae of ~ Pancival 


Continental Shelf,’ Quarter! one 1918 US. Depart 
1978 U.S. Ne Sop 


o— tors for Apa June - June 
of Commerce, En 

oratories, Boulder, Baeedece Pp 90-78, September 
1978. 

Descriptors: *Oil pollution, *Water 
fects, *Toxicity, *Salinity, Resources devel t, 
Environmen effects, Fish Shellfish, 

*Outer Continental Shelf, *Aromatic hydrocar- 
bons, Petroleum hydrocarbons. 


lution ef- 


New experiements were started in the April-June 
quarter and a study to determine effects of salinity 
on oil toxicity to several species was almost com- 
pleted. Data collecting and experiments are on 
schedule, while data anal work-up, report 
writing, ee synthesis, etc. are progressing 
slowly. A major breakthrough occurred with the 
development of a new system to maintain stable 
concentrations of aromatic hydrocarbons in water. 
The system, which injects dissolved aromatics, can 
be used with any number of aromatics simulta- 
neously. This will allow synthetic WSF tests and 
continuous-flow isotope uptake studies. (Sinha- 


OEIS). 
W79-05215 


SUBLETHAL EFFECTS OF PETROLEUM = 
DROCARBONS AND TRACE METALS, IN 
CLUDING BIOTRANSFORMATIONS, AS RE- 
FLECTED BY MORPHOLOGICAL, CHEMI- 
CAL, PHYSIOLOGICAL, PATHOLOGICAL 
AND BEHAVIORAL INDICES, 

National Marine Fisheries Service, Seattle, WA. 
Northwest and Alaska Fisheries Center. 

D. C. Malins, E. H. Gruger, Jr., H. O. Hodgins, N. 
L. Karrick, and D. D. 4 

In: ‘Environmental Assessment of the Alaskan 
Continental Shelf,’ Quarterly Reports of Principal 
Investigators for April - June 1978, U.S. - 
ment of Commerce, Environmental Research 
oratories, Boulder, Colorado, September 1978, p 
82-99. 1 tab, 29 ref. 


Descriptors: *Oil pollution, *Water pollution ef- 
fects, *Environmental effects, Metals, Fish, Shell- 
fish, Biology, Alaska, *Outer Continental Shelf, 
*Petroleum, hydrocarbons, Sublethal effects, Bio- 
transformations. 


The response of marine organisms to environmen- 
tal contaminants are reflected in numerous changes 
that are detectable at population and organismic 
levels, as well as at cellular and molecular levels. 
The general scope of this study is to evaluate 
effects caused by behavioral, physiological, patho- 
logical, morphological, and chemical changes in 
subarctic and arctic marine animals exposed to 
petroleum hydrocarbons and trace metals. (Sinha- 


W79-05216 


THE INTERACTION OF OIL WITH SEA ICE, 
Washington University, Seattle. Dept. of Oceanog- 
raphy. 

S. Martin. 

In: ‘Environmental Assessment of the Alaskan 
Continental Shelf,’ Quarterly Re xe of Denar 
Investigators for April - June 197 

ment of Commerce, Environmental Research Lab Lab- 
oratories, Boulder, Colorado, September 1978, p 
112-118. 3 fig. 


Descriptors: *Oil pollution, *Water pollution ef- 
fects, *Sea ice, *Oil spills, Resources development, 
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Environmental effects, Baseline studies, Alaska, 
*Outer Continental Shelf, Pack ice, Petroleum. 


A series of experiments on the interaction of pol- 
lutants and grease ice were carried out. It was 
found that-when waves propagate into grease ice, 
that because of the non-linear viscosity of grease 
toe, Gan wove panos eters ee Sea 


figid to «solid wo the waver’ amplitude become “ 


small. On one side of mecha yen eg 
propagate as water waves; on 

agate as elastic waves. When oil is ped 
this wave-agitated ice, it accumulates at the liquid- 
solid transition. (Sinha-OEIS) 
W79-05217 


TRANSPORT MECHANISMS AND HYDRO- 
CARBON ADSORPTION PROPERTIES OF 
ee MATTER IN LOWER COOK 


Nation Cis’ ent “Aapisepliedls’ Ackiualiesl 
Se Semetle THA> Pacific Marine Environmental 


wt Feely, and G. J. Massoth. 

In: ‘Environmental Assessment of the Alaskan 

Continental Shelf,’ Quarterly Reports of Principal 

= tors for April - June 1978, U.S. - 
of Commerce, Environmental Research 

proce wy Boulder, Colorado, p 164-169, Septem- 

ber 1978. 1 fig. 


Descriptors: *Oil pollution, *Sediment transport, 
*Water pollution effects, Suspended solids, Re- 
sources development, Alaska, *Outer Continental 
Shelf, Hydrocarbons, Lower Cook Inlet. 


ear Ps vette Me Boe tty AY roel 0 
suspended matter ar poo include: (1) determina- 
tion of the seasonal v pang A of the vertical 
fluxes, the distribution, and the composition of 
suspended particulate matter in areas of contrasting 
sedimentation and productivity; (2) participation e 
an interdisciplinary study of the partitioning of 
several trace element species among their major 
reservoirs; and (3) investigation of the physica 
processes and mechanisms controlling the accom: 
modation of petroleum hydrocarbons with respect 
to Lower Cook Inlet suspended matter. (Sinha- 
OEIS) 

W79-05218 


Heo i AND DYNAMICS OF HEAVY 
METALS ALASKAN SHELF ENVIRON- 
MENTS SUBJECT TO OIL DEVELOPMENT, 
Alaska Univ., Fairbanks. Inst. of Marine Science. 
D. C. Burrell. 

In: ‘Environmental Assessment of the Alaskan 
Continental Shelf,’ Quarterly Reports of Principal 
Investigators for April - June 1978, US - 
ment of Commerce, Environmental Research 
oratories, Boulder, Colorado, p 170-200, Septem- 
ber 1978. 16 fig, 6 tab. 03-5-022-56. 


Descriptors: *Oil pollution, *Heavy metals, *Tox- 
icity, *Water pollution effects, Resources develop- 
ment, Biota, Sediments, Environmental effects, Ba- 
seline studies, Alaska, *Outer continental Shelf. 


Natural pathways of potentially toxic heavy metals 
to and through Alaskan Shelf and coastal marine 
biota (with emphasis on commercially dogma 
benthic species) are researched to determine and 
predict changes likely to result from oil industry 
activity in this marine zone. Ancillary components 
of this work include: (1) characterizing the heavy 
metal inventories of the water, sediment and indig- 
enous biota in those geographic areas for which no 
back ground data exist; (2) determining non-bio- 
logical pathways (rates and routes under both nat- 
ural and stressed conditions) of the heavy metals as 
these affect the availability of metals to the organ- 
isms; and (3) toxicity effects of selected heavy 
metals to animals which are of major 
importance under Alaskan environmental condi- 
tions. (Sinha-OEIS) 
W79-05219 
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STUDY OF MICROBIAL 
MICROBIAL 


cot ene ag io *Water pollution ef- 
fects, Sediments, Environmental 


Alaska, *Outer Continental Shelf, Beaufort 


ee 


Studies of relative microbial activity and respira- 
tion (mineralization) ratios of natural microbial 
populations found in water and sediment samples 
are continued. Areas which are shown to have 


W79-05220 
F ILEUM ON EGG FOR- 
MATION AND EMBRYONIC DEVELO 
IN SEABIRDS, 
Point Reyes Bird , Stinson Beach, CA. 


D.G. Ainley, C. R. Grau, and S. H. Morrell. 
tal Assessment of the Alaskan 


Continental Shelf Quarter iy Reports of Principal 

tinen' % oO! 
ate for sn June 1 

ment of Commerce, Environmental Ppawthe 


Boulder, CO, p 552-557, September 
1978. 


ove poy *Oil pollution, *Water pollution ef- 

Birds, *Embryonic growth stage, Baseline 
por 2 Environmental effects, Resources develo; 
ment, Alaska, Testing, *Outer Continental Shelf, 
Petroleum. 


ri 


aol nae fundamental and significant observation 
uarter’s work is that egg laying in 
conte auklets is not eliminated by ingestion of 1 
gram of either Prudhoe Bay crude oil or Bunker C 
oil. This, however, may have little influence on 
ney reproductive success in oiled seabirds if 
oil ingestion with a meal during egg formation 
causes eggs not to hatch. A tly oil ingestion 
by a during yolk formation causes changes in 
the yolk which can be identified by chemical and 
physic hysical methods. from ducks fed 4 different 
crude oils were all identified as eggs from birds 
which had ingested oil by examining spots of ex- 
_ of yolk on thin fs plate under UV light. 
spectrophotometric scans of similar but more 
purified. en extracts shows a shoulder at 258 nm. 
data indicate that fluorescent, UV absorbent 
compounds are present in yolks of birds fed oil. 
Levy (1970) + Feated that absorbance at 256 nm 
be considered evidence of the presence of 
pela preperiek If this is true it appears 
UV _ absorbing fluorescent 
compound(@) found in oil yolks are of oil origin 
and not biogenic or induced compounds found 
after oil ingestion. (Sinha - OEIS) 
W79-05221 


RESEARCH TO DETERMINE THE ACCUMU- 
AION OF ORGANIC CONSTITUENTS AND 


ETRITI- 
VORES OF THE ALASKAN CONTINENTAL 
Battelle Pacific Northwest Labs., Sequim, WA. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Marine Research Lab. 

J. S. Anderson, J. M. Augenfeld, E. A. Crecelius, 
and R. Riley. 

21 ‘Environmental Assessment of the Alaskan Con- 
tinental Shelf,’ Quarterly Reports of Principal In- 
vestigators for April - June 1978, U.S. Department 
of Commerce, Environmental Research Laborato- 
ries, Boulder, Colorado, September 1978, p 581- 
596. 1 fig, 5 tab, 7 ref. No. 2311102778. 


Descriptors: *Oil pollution, *Water pollution ef- 
fe Sediments, Heavy metals, Biota, Alaska, 
, Resource development, *Outer Continen- 
, Detritivores. 


Testin; 
tal she! 


Pye meses was conducted to determine the 
fate of specific hydrocarbons in oil-impacted sedi- 
ments, in terms of their distribution in association 
with sediment particles, in interstitial and surface 
water, and in detritivorous organisms, as well as 
their chemical alteration into polar metabolites. 
For this purpose, 190 Macoma inquinata, a detri- 
tus-feeding clam, and 100 kg sediment were col- 
lected from the low intertidal zone in an area of 
coarse sand mixed with fine gravel. The results 
summarized in tabular form indicate that the solu- 
bility of heavier hydrocarbons in interstitial water 
is inversely related to their molecular weight. The 
interstitial concentration of phenenthrene rises to a 
peak after 15 days at a level equivalent to 7.2% of 
the initial measured sediment concentration. In 
later measurements it declined to about one third 
of this value. The concentration in the surface 
water overlying the sediment was an order of 
magnitude less than that in the interstitial water, 
but it increased and decreased in step with the 
latter. (Sinha -OEIS) 

W79-05222 


ACTIVITY-DIRECTED FRACTIONATION OF 
PETROLEUM SAMPLES, 
Battelle Columbus Labs., OH. 
J. S. Warner, and J. W. Anderson. 
In: ‘Environmental Assessment of the Alaskan 
Continental Shelf Quarterly Reports of Principal 
Investigators for April - June 1978. U.S. Depart- 
ment of Commerce, Environmental Research Lab- 
oratories, Boulder, CO. 2 tab, p 642-651, Septem- 
ber 1978. 


Descriptors: *Oil pollution, *Water. pollution ef- 
fects, *Toxicity, Weathering, Biota, Environmental 
effects, *Outer Continental shelf, *Weathered oil, 
Crude oil, Mutagenicity. 


This research program is an effort to determine the 
potential environmental hazard of the nonhydro- 
carbon portions of weathered oil. The program 
involves fractionation of both fresh and weathered 
Prudhoe Bay crude oil, subfractionation of primar- 
ily nonhydrocarbon fractions, biological screening 
of fractions to assess their toxicity and mutageni- 
city, and chemical characterization of any highly 
active fractions. Solvent studies have indicated that 
cyclopentanone and cyclopentanol are solvents of 
choice for completely dissolving crude oil and 
permitting it to be dispersed in water with a mini- 
mum of toxicity contributed by the solvent. The 
Ames mutagenicity assay, prescreen confluency 
assay for mammalian cell toxicity, and in vivo 
bioassays using brine shrimp and mysids were used 
to screen cyclopentanone solutions of reference 
compounds, crude oil, and crude oil fractions. Al- 
though the reference compounds were active, the 
design of the assays to accommodate highly invo- 
luble components prevented much biological activ- 
ity from crude oil and its fractions. (Sinha -OEIS) 
W79-05223 


THE TRANSPORT AND BEHAVIOR OF OIL 
SPILLED IN AND UNDER SEA ICE, 

Flow Research Co., Kent, WA. 

M. D. Coon, and R. S. Pritchard. 

In: ‘Environmental Assessment of the Alaskan 
Continental Shelf,’ Quarterly Reports of Principal 
Investigators for April - June 1978 U.S. Depart- 
ment of Commerce, Environmental Research Lab- 
oratories, Boulder, CO. p 777-779, September 
1978 
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Effects Of Pollution—Group 5C 


Descriptors: *Oil spills, *Oil pollution, *Sea ice, 

*Water pollution effects, Resources development, 

eee effects, Alaska, *Outer Continental 
elf. 


The goal of the proposed work is to determine the 
locations to which oil spilled in or under the ice 
cover near Prudhoe Bay, Alaska, would be trans- 
ported and to determine the behavior of the oil as 
the ice cover moves and deforms. Two separate 
tasks are identified. First, to determine a range of 
velocity fields which might be taken by the ice 
cover on the continental shelves of the Beaufort 
and Chukchi Seas by numerical modeling and syn- 
thesis of the results with manned and drifting sta- 
tion data. These velocity fields shall represent the 
climatological mean (or most probable) and ex- 
tremes. As part of this task major breakouts of the 
ice from the Chukchi into the northern Bering Sea 
shall be considered. The second task is for the 
overall management of the program as well as 
possible to determine the likely trajectory and des- 
tination points for oil in several hypothetical sce- 
narios by combining the relevant information ob- 
tained. (Sinha -OEIS) 

W79-05224 


AN ANNUAL PHYTOPLANKTON STUDY IN 
COASTAL WATERS OFF EASTERN LONG 
ISLAND (BLOCK ISLAND SOUND), 

New York Ocean Science Lab., Montauk. 

R. D. Staker, and S. F. Bruno. 

Botanica Marina, Vol. 21, No. 7, p 439-449, Octo- 
ber 1978. 6 fig, 4 tab, 19 ref. 


Descriptors: *Phytoplankton, ‘*Block Island 
Sound(New York), *Ecology, *Cycles, *Dominant 
organisms, *Species composition, Diatoms, Skele- 
tonema costatum, Thalassiosira nordenskioldii, 
Ceratium tripos, Chrysophyta, Pyrrophyta, New 
York, Long Island(NY), Annual algae, Coasts, At- 
lantic Ocean, Oceans, Nutrients, Limiting factors, 
Nitrates, Phosphorus, Dissolved oxygen, Abun- 
dance, Species diversity, Biomass, Floral lists. 


Ninety-three bacilariophyceae species and 25 phyr- 
rophyta species were identified in a survey of 
planktonic algae in neritic waters of Block Island 
Sound off eastern Long Island, New York. Skele- 
tonema costatum had the highest cell count but 
was surpassed by Thalassiosira nordenskiolii and 
Ceratium tripos in biomass. Water was sampled 
semimonthly October 1975-November 1976; 
seawater temperature ranged 1-22C, salinity 27.7- 
31.7%, and pH averaged 7.83. Oxygen readings 
were usually greater than 5.0 ml/] (mean 5.91 ml/ 
1), and average vitamin B12 levels were similar to 
other coastal waters (mean 1.83 ng/l; maximum 
10.6 ng/l). While phosphorus levels appeared satis- 
factory for phytoplankton growth (reactive phos- 
phorus levels never fell below 0.1 microgram- 
atoms/liter), nitrate-nitrogen values may have been 
close to limiting from late May to early July. Most 
nitrate-nitrogen levels fell drastically mid-January 
to mid-February, while phytoplankton reached a 
peak between mid-January and mid-March, con- 
trary to conditions observed in eastern Long Island 
Sound. The dominance among diatoms of S. costa- 
tum during bloom periods agrees with previous 
studies in Long Island and Block Island Sounds, 
but its relative importance appeared to be less in 
the present study. A complete species list is given 
and species diversity was calculated by the Shan- 
non Index. (Lynch-Wisconsin) 

W79-05231 


KANSAS RIVER LIMNOLOGY: SEASONAL 
VARIATIONS IN PHOTOSYNTHETIC PRO- 
DUCTION AND HEAVY METAL ACCUMULA- 
TION BY AQUATIC INSECTS, 

Kansas Water Resources Research Inst., Manhat- 
tan. 

G. R. Marzolf. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-293 604, 
Price codes: A04 in paper copy, AO1 in microfiche. 
Contribution No 207, Project Completion Report, 
January 1979. 56 p, 4 fig, 2 tab, 20 ref. OWRT A- 
078-KAN(1). 14-34-0001-7035. 








Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5C—Effects Of Pollution 


Descriptors: *Aquatic insects, *Heavy metals, 
*Primary production, Plankton, Algae, Eutrophi- 
cation, Photosynthesis. 


Maximum photosynthetic production in the Kansas 
River is estimated at 30 gm C m-2 day-1. This rate 
is extraordinarily high, exceeding the maximum 
integral values for the most eutrophic lakes in the 
world by six fold. The maximum rate of produc- 
tion by the planktonic component is 3 times higher 
than the most eutrophic lakes at approximately 15 
gm C m-2 day-1. The total community production 
estimate carries with it the potential for error 
associated with the diffusion estimate, but the error 
affects precision not accuracy and the planktonic 
production estimate does not contain this error. 
The analysis of diel oxygen curves from the open 
stream to evaluate photosynthetic production in- 
volves the estimation of reaeration coefficients. As 
a practical matter this has been a difficult estima- 
tion to make. The measurement of planktonic algal 
activity can be done in enclosures which preclude 
the need for a diffusion correction, ard since the 
river is well mixed by turbulent flow the associated 
sampling errors are low and easily evaluated. The 
concentration of metals in aquatic insects is quanti- 
fiable with X-ray fluorescence instrumentation. 
The sampling error is too great to discern differ- 
ences in metal concentrations between times of the 
year or between stations on the river. There are, 
however, clear differneces between insect species. 
W79-05234 


NON-POINT WATER QUALITY MODELING 
IN WILDLAND MANAGEMENT: A STATE-OF- 
THE-ART ASSESSMENT. (VOLUME I. TEXT). 
Forest Service, Washington, DC. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-269 280, 
Price codes: A08 in paper copy, AOI in microfiche. 
Final Report. Prepared for Environmental Re- 
search Lab, Athens, Georgia, April 1977. 145 p, 2 
fig, 14 tab, 360 ref. 


Descriptors: *Forestry, *Water quality, *Model 
studies, *Wildland management, *Nonpoint pollu- 
tion, *Simulation analysis, Runoff, Hydrology, 
Erosion, Planning, Watershed studies, Evaluation, 
Methodology, Inventories, Prediction, Systems 
analysis, Effects. 


Predicting nonpoint pollution from wildland envi- 
ro ts is evaluated in three main areas: manage- 
ment activity/pollutant relationship; predictive 
model review and state-of-the-art assessment; and 
an inventory of 176 wildland watersheds suitable 
for model validation and development. Nonpoint 
pollution is directly related to the time and space 
variability of the hydrologic cycle and existing 
terrain, and the relationship is site-dependent. 
Impact of sedimentation from site disturbance is 
the most common. Predictive models for nonpoint 
pollutant loading relating spatial variability and 
diversity of terrain to management activities are 
the most important in evaluating the potential on- 
site impact of planned wildland management activ- 
ities. Few nonpoint loading models exist. The 
state-of-the-art is represented by process simulation 
models, not yet extensively used for field applica- 
tion. Their use will require validation and simplifi- 
cation. Modular model development will have the 
maximum utility in the decision process. The state- 
of-the-art at the field level lags that of research and 
is represented by regional regression models and 
analytical procedures. Watersheds available for 
nonpoint model validation and testing do not have 
long data records (less than 10 years), except on 
streamflow and to a lesser extent suspended sedi- 
ment. (See also W79-05270) (Bell-Graf-Cornell) 
W79-05269 





ALGAE AND WATER POLLUTION, 

C. M. Palmer. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-287 128, 
Price codes: AO7 in paper copy, AO1 in microfiche. 
Report No EPA-600/9-77-036, December 1977. 
124 p, 73 fig, 24 tab, 283 ref. 1BC611. 68-03-0232. 


Descriptors: *Water quality control, *Al 
*Water pollution effects, *Eutrophication, * 
uals, *Water pollution control, *Identification 
keys, *Algal control, Beneficial use, Identification, 
Odor-producing algae, Taste- pa a pet algae, 
Filter-clo algae, Streams, es, Reservoirs, 
Floral lists, Spentiphows ons, Stzbilization ponds, 
Chrysophyta, ores lagoons, S 

Toxicity, Phytoplankton, Sessile algae, Diokadica. 
tors, Methodology, Estuaries, Bibliographies. 


An updated enlargement of a 1959 manual gives 
greater emphasis to algae associated with water 
pollution. New chapters include algae in streams, 
algae and eutrophication, algze and estuarine nee 
tion, algae as water quality indicators, and 

sewage stabilization ponds. New 

added to original chapters which deal with ‘the 
significance and ecology of algae, algal identifica- 
tion, algae in lakes and reservoirs, attached 
clean-water algae, algae and freshwater poll 

taste and odor algae, filter and screen-clo; 
algae, other problems caused by algae Colin col- 
oration, toxicity, parasites, radioactivity), addition- 
al uses for algae (in industry, food for fish, waste 
treatment, marine pollution indicators, indicators 
of temperature, pH, and toxicity), algal enumera- 
tion procedures, and algal control. The revised 
identification key contains many additional species, 
and the most important are illustrated in color 
plates. Most chapters include a selected bibliogra- 
phy and list of typical algae for the situation under 
discussion, and an extensive bibliography is ap- 
pended to the manual. The manual is intended for 
use by staff of water or wastewater treatment 
plants, to assist them in diagnosing and remedying 
problems caused by algae, such as odor, taste, and 
clogging of filters. Algal control methods are dis- 
cussed for raw water supplies, recreational waters 
and fish ponds, treatment plants, and distribution 
systems. (Lynch-Wisconsin) 

W79-05322 


ENVIRONMENTAL CHANGES FROM LONG- 
TERM LAND APPLICATION OF MUNICIPAL 
EFFLUENTS, 

Environmental Protection Agency, Washington, 
DC. Office of Air and Water Programs. 

T. D. Hinesly, R. E. Thomas, and R. G. Stevens. 
Technical Report No. 430/9-78-003, June 1978. 32 
p, 6 tab, 12 ref. 


Descriptors: *Municipal wastes, *Sewage disposal, 
*Land treatment, *Land application, 
*Bakersfield(CA), *Lubbock(TX), ‘Irrigation, 
*Ultimate disposal, Groundwater, Chemical analy- 
sis, Environmental effects, Nitrogen, Phosphorus, 
Nutrients, Fertilization, California, Texas, Sewage 
treatment, Sludge treatment, Pastures, Surface irri- 
gation, Sprinkler irrigation, Water pollution 
sources, Crop production, Beneficial use, Soils, 
Nitrates. 


Soil and plant composition has not been noticeably 
affected by more than 35 years of waste effluent 
disposal on land around Bakersfield, California and 
Lubbock, Texas (except for soil phosphorus con- 
centrations), but long-term sewage disposal on 
farm land seems to have caused unacceptable ni- 
trate levels in groundwater. However, the ground- 
water contamination could be easily corrected at 
both sites by storing the effluent during the winter 
months and applying it so that nitrogen inputs are 
in balance with nitrogen uptake by crop plants. 
With such management soils at both sites potential- 
ly can remove contaminants from wastewates for 
many more years. Chemical analyses were carried 
out March 1975 at Bakersfield and June 1976 at 
Lubbock. In both localities about 16 mg of effluent 
are applied throughout the year on row and forage 
croplands. In general, crop production has been 
increased by use of the sewage effluent for irriga- 
tion, compared with alternate water sources and 
commercial fertilizer used on neighboring farms. 
At Bakersfield sewage is aerated for six hours prior 
to solids removal in clarifiers, then surface irrigat- 
ed. At Lubbock all land application is conducted 
by one local farmer, who recently installed center- 
pivot sprinklers. (Lynch-Wisconsin) 

W79-05323 





PHOTOSYNTHE- 
OF A NON-BLUE- 
ALGAL 

(PROCHLORON SP.) IN A DIDEMNID ASCI- 
DIAN FROM HAWAIIAN WATERS, 


PIGMENT 
SIS AND FINE STR 
GREEN 


Lewin. 
Hee Vol 17, No 2, p 167-171, 1978. 2 fig, 1 


eS Prochloron, ee, es 
Spooner thesis, “Poe morphology, 


Hew, Coconut inand tava, oyioid, Gy 
tenctds, Xanthophyils, : yta, Chlorophyta, 
tenotds, Xanthophylls, ¢ a; Chlorophyta, 


A unicellular bri es atten 
growing ly in the didemnid (sea 


nids were capab Se, 
oxygen production in 

daekon ea reached ithi 
of illumination onset in isolated cells, 


; and equenes extrachs web GS/EAdlGatt 
tene fraction and several were 
present. Betacarotene accounted 71% of total 


THE SHORT DAY RESPONSE IN ACROSYM- 
PHYTON PURPURIFERUM On AG.) SJOST. 


A.M. Cortel-Breeman, and A. ten Hoopen. 
i ag se 4 17, No 2, p 125-132, June 1978. 6 


fig, 2 tab, 1 
eres be i : eres 
Ore history history studies, * wht A Algen Pose, 
Light intensity, Cycles, Stolons Sporulation, 
ore aa wtiadbcopngsl, Cryioasminea; Cote 


Thalli, T rag rete onl fed Crytonemiales, 

day length, Short-day response. 

Response of the red alga Acrosymph purpuri- 
= to short da’ length in terme — 
gia formation in the tetrasporophyte 

any known short-day response in algae or higher 


plants, and was mediated by a process other than 
the phytochrome oars In A. meperiferum 


tetrasporophyte prod: 

gia in short-day conditions (eight hrs 
dark) but not in long-day Ay hrs light, 
eight hrs dark). At 1 C with a short de ‘length the 
first tetrasporangia were formed in days, and 
after 20 days all plants had formed tetrasporangia. 
A tetrasporangium cairn 4-5 days after forma- 
tion. As few as six short-day cycles were sufficient 
to induce a distinct response, and 15 cycles in- 
duced a response in all plants. Plants in which 
short-day cycles have induced a response contin- 
ued to produce rangia in | conte? condi- 
tions, but wt beats Whick ~~ 
exposed to short-day conditions. The short-day 

mse was unaffected by light breaks of white 
light or narrow-band colored light. The number of 
fertile plants decreased gradually with increasing 
day length over a broad range of light-dark re- 
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inited Kingdom, Vol. 58, No. 3, p 749-772 
ne iene 13 fig, 11 tab, 20 ref. 


*Efficiencies, Alge, 
Tracers, Cobalt, Nutrients, Limiting factors, Vita- 
mins, Vitamin ea hr Sigg ae Carbon, Rotifers, 
Assimilation, Food habits, Chemostats, Testing 
Biomass, Input outp a. Bertin, Fish food 
ut ut ysis, Fi or- 
ar Bea Food cain 


j 
ae 
it 
ai 
: 
Us 


a per of steady states between a eae 
rate washout, including: algal input biomass, 
algal (and fecal) output biomass, and rotifer (and 
on i ea tput biomass, in terms of carbon, nitro, 
vitamin a and input and output of dissolved 
vitamin B12. From these were fice poses input, 
ingestion, free so af excretion, and growth rates, 
and the associated transfer efficiencies B. plicatilis 
was grown bacteria-free in a chemostat. Nitrogen 
and carbon excretion rates were correlated, and 
‘slow-adapted’ and ‘fast-adapted’ modes of growth 
were distinguished, each having distinctive growth 
and energy parameters. (Lynch-Wisconsin) 
W79-05326 


PATTERNS OF PHOTOASSIMILATORY 

PRODUCTS IN PACIFIC RHODOPHYCEAE, 

Cologne Univ. (Germany, F.R.). Botanisches Inst. 
Kremer. 


B. P. 
Canadian Journal of Botany, Vol 56, No 14, July 
15, 1978, p 1655-1659. 1 fig, 2 tab, 21 ref. 


Descriptors: *Rhodophyta, *Photoassimilation, 
*Photosynthetic products, *Floridosides, *Digen- 
easides, “Classification, Pacific Ocean, Oceans, 
Algae, Carbon radioisotopes, Heterosides, Carbo- 
hydrates, Ceramiales, Carbon, Assimilation, Photo- 
synthesis, Floral lists, Tracers, Biochemistry. 


2 ia patterns of carbon-14-labelled photoassimi- 
Pacific! Rhodoph were compared for 54 species of 
Rhodophyceae, representing 43 genera and 
six orders. The most strongly accumulated carbon- 
14-labelled carbohydrates of low molecular weight 
were the heterosides floridoside (2-O-D-glycerol- 
ha-D- yranoside) and digeneaside (2-D- 
lycerate-alpha-D-mannopyranoside). Carbon-14- 
hegre digeneaside is found only in Ceramiales 
and floridoside only in species of other orders. 
Accumulative soluble and insoluble end products 
of photosynthetic carbon reduction (particularly 
the diverse carbohydrates) have proved very 
useful for chemotaxonomic characterization of 
major taxa. Rhodophyceae differ from most other 
apa ey plants by the occurrence of cer- 
tain heterosides, such as the floridosides and a 
further glyoside, digeneaside. Occurrence and dis- 
tribution of the soluble low-molecular-weight car- 
bog read a reflect distinct brags. geo ng 
odophyceae. As a percentage of to - 
labelled assimilates, floridoside ranged from 27.8% 
in Prionitis lanceolata to 67.3% in Scinaia john- 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


stoniae, while digeneaside ranged from 7.4% in 

7 honia dendroidea to 32 2.3% in Rhodomela 
ynch-Wisconsin) 

wrsases 


COMPARISON OF ALGAE IN EUPLANKTON, 
TYCHOPLANKTON, AND PERIPHYTON OF A 
TUNDRA POND, 

Toronto Univ. (Ontario). Dept. of Botany. 

R. G. Sheath, and J. A. Helleburst 

Canadian Journal of Botany, Vol 56, No 12, June 
15, 1978, p 1472-1483. 7 fig, 1 tab, 42 ref. 


Descriptors: *Euplankton, *Periphyton, *Tycho- 

ae Sh oe *Tundra, *Ponds, *Species com- 

hosin Geen Territories, 

Panads), Canada, _ Northwest 

Tortie tea(Ceneds) Cold regions, Ice cover, 

Chlorophyta, Cyanophyta, Diatoms, fat a yta, 
Biomass, Primary productivity, Floral lists 


Species composition, biomass, and productivity 
were significantly different among three algal com- 
munities of Nora Pond, a tundra pond near Tuk- 
toyaktuk, Northwest Territories, 
191 ap ice-free period (June-September) of 
plankton (open water), tychoplankton (o- 
led among vegetation near shore), and 

— (surface population of A pry rp objects 

or substrates) were sampled. Of gal speci: 
identified, 125 were among ty cmainiion C (36 
unique to this group). 104 among tychoplankton 
(10 ue), and. 109 in periph (15 unique). 
Chlorophyceae was represented by the greatest 
number of species, followed by Cyanophyceae, 
Bacillariophyceae, and Ihyceae. A large 
proportion of ue tychop species were 
desmids (Chlorophyceae), whereas unique peri- 
phyton species eo largely diatoms; species 
ue to the euplankton were fairly evenly dis- 
tributed amon higher taxa. Each community 
exhibited two biomass increases, with slight timing 
differences. Major contributors to ge bio- 


mass were nannop lates (Chryso- 
piseeee). while iphyton was dominated by 
ge, colonial, entous, or desmid Chloro- 


phytes. Tychoplankton dominants were intermedi- 
ate between those of the other two communities. 
During the July maximum euplankton primary 
productivity was slightly greater than that of ty- 
choplankton, but in late Aidgest tychoplankton was 
five times more productive. (Lynch-Wisconsin) 
W79-05329 


(CAL COMPOSITION OF AQUAT- 


PROTEIN IN FRACTIONS, 

Guelph Univ. (Ontario). Dept. of Nutrition. 

A.J. oprah S. J. Slinger, and J. H. Burton. 
Canadian Journal of Plant Science, Vol. 58, No. 3, 
July 1978, p 843-849. 3 tab, 14 ref. 


pow ps “Biochemistry, *Macrophytes, *Pro- 
Amino acids, *Nonprotein nitrogen, Nitro- 
en, gon, Notrionts Ontario(Canada), Canada, Lakes, 

ficial use, Cladophora glomerata, CHara, 
Myriophyllum spicatum, Potamogeton, Vallisneria 
americana, Elodea canadensis, Lemna minor, Glu- 
tamic acid, Aspartic acid, Glycine, Leucine, 
Lysine, Arginine, Valine. 


The amino acid profile, crude protein, and true 
protein (sum of all amino acids) levels of several 
species of aquatic macrophytes collected from 
lakes in Ontario, Canada 1974-75 were determined 
by acid hydrolysis followed by ion-exchange chro- 
matography. Tryptophan was determined colori- 
metri , and for some species total nitrogen was 
diffracted to true protein nitrogen and nonprotein 
nitrogen using different solvents. Differences up to 
6% were found between levels of crude protein 
and true protein. Major contributors to proteins 
were the nonessential amino acids glutamic acid, 
aspartic acid, and glycine, and the essential amino 
acids leucine, lysine, arginine, and valine. Levels of 
essential amino acids compared favorably with the 
FAO reference pattern and lead protein concen- 

trate. Determinations for nonprotein nitrogen 
(NPN) and free amino acids (FAA) remaining in 


49 
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solution following precipitation of protein using 
80% ethanol, 5% TCA, or 10% TCA were made 
for Cladophora glomerata, Myriophyllum spica- 
tum, Potamo; spp., and Vallisneria americana. 
Less total 'N remained in solution following 
ethanol extraction than either 5% or 10% TCA. In 
addition to amino acids normally occurring in pro- 
tein, ornithine, citrulline, asparagine, glutamine, 
and -amino butyric acid were also present 
in the NPN fraction. FAA content ranged about 
6.6-16.8% total NPN, depending on species and 
extraction method. Analysis indicated this fraction 
could be nutritionally utilized by monogastric ani- 
mals. (Lynch- Wisconsin) 

W79-05330 


THE UPTAKE, TRANSLOCATION AND ME- 
TABOLISM OF DICHLOBENIL IN SELECTED 
AQUATIC SPECIES, 

University of Strathclyde, Glasglow (Scotland). 
Dept. of Biology. 

J. Mottley, and R. C. Kirkwood. 

Weed Research, Vol. 18, No. 4, August 1978, p 
187-198. 4 fig, 6 tab, 30 ref. 


Descriptors: *Dichlobenil, *Translocation, *Me- 
tabolism, *Absorption, *Rorippa nasturtium-aqua- 
ticum, *Berula erecta, *Phragmites communis, 
Herbicides, Watercress, Aquatic weed control, 
Path of pollutants, Tracers, Carbon radioisotopes, 
Evaporation, Leaves, Stems, Roots. 


A study of the mode of action of the herbicide 
dichlobenil (2,6-dichlorobenzonitrile) using three 
species of aquatic weeds showed reedgrass (Phrag- 
mites communis) most susceptible, watercress 
(Rorippa nasturtium-aquaticum) moderately sus- 
ceptible, and narrow-leaved water parsnip (Berula 
erecta) resistant. Susceptibility of P. communis co- 
incided with relatively high accumulation of 
carbon-14-labelled dichlobenil or metabolites in the 
leaves, despite high loss of carbon-14 dichlobenil 
vapor. Resistance of B. erecta accompanied rela- 
tively low translocation of carbon-14 to the leaves 
and loss from the leaves, while moderate suscepti- 
bility of watercress was related to low accumula- 
tion in leaves and stems, reflecting very high rates 
of loss of carbon-14 dichlobenil vapor. The role of 
metabolism, if any, in selectivity of carbon-14 dich- 
lobenil remains uncertain. Ten days after root 
treatment of the three species with five ppm C14- 
labelled dichlobenil in a vapor-trapping device, 
C14 absorbed and translocated by P. communis 
was 4-6 times greater than that for B. erecta and R. 
nasturtium-aquaticum, and 6-11 times more carbon- 
14 dichlobenil vapor was lost from the leaves of 
watercress than from the other two species. Distri- 
bution of radioactivity in roots, stems, and vapor 
of watercress was uniform, though movement of 
carbon-14 from the roots was restricted in B. 
erecta. In P. communis carbon-14 accumulated to 
the highest degree in stems (rhizomes) and leaves. 
(Lynch-Wisconsin) 

W79-05331 


CHARACTERIZATION OF THE NITRATE RE- 
DUCTASE pe sl IN THE DIATOM SKE- 
LETONEMA COSTATUM 

Bilbao Univ. (Spain). Dept. of Biochemistry. 

J. L. Serra, M. J. Llama, and E. Cadenas. 

Plant Science Letters, Vol. 13, No. 1, September 
1978, p 41-48. 5 fig, 27 ref. 


Descriptors: *Diatoms, *Skeletonema costatum, 
*Nitrates, *Reductase, *Reduction(Chemical), 
*Enzymes, *Limiting factors, Nitrogen, Marine 
algae, Phytoplankton, Chrysophyta, Magnesium, 
Phosphates, Hydrogen ion concentration, Method- 
ology, Testing procedures, Analytical techniques, 
Centric diatoms, Amino acids, Ammonium. 


Nitrate reductase was easily extracted in cell-free 
extracts of the marine centric diatom Skeletonema 
costatum and showed magnesium and phosphate 
activation with an optimum pH of 7.9. The enzyme 
was easily extracted by rupturing the cells with a 
Teflon-pestle homogenizer, with 85% maximum 
extracted activity after homogenization for one 
min.; glass fiber filters facilitated extraction. Nitrite 
formation was linear up to 60 min, and enzymatic 
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activity was proportional to protein concentration 
in crude extracts over at least a four-fold range. K 
sub m was 0.24 mM for nitrate and 20 microM for 
NADH. NADPH was substitutable for NADH as 
an obligatory electron donor, but with much less 
efficiency. Neither ammonium nor amino acids af- 
fected in-vitro activity, though ammonium exerted 
a rapid in-vivo inactivation of the NADH-nitrate 
reductase and associated activities. The enzyme is 
more ammonium-repressible than nitrate-inducible. 
Nitrate reductase activity has been described for a 
large number of higher plants, green algae, fungi, 
cyanophyceae, and age sou but little work has 
been done with marine phytoplankton. Present re- 
sults for nitrate reductase from S. costatum do not 
differ significantly from other studies. Nitrate re- 
duction is a particularly vital function of marine 
algae since nitrogen appears to be their rate-limit- 
ing nutrient and growth-controlling factor. 
(Lynch-Wisconsin) 

W79-05332 


INTRACELLULAR OXYGEN AND RADIOSEN- 
SITIZATION OF THE BLUE-GREEN ALGAE, 
oopomnre Nauk URSR, Kiev. Plant Physiology 
nst. 

A. P. Dmitriev, N. I. Gucsha, and D. M. 
Grodzinsky. 

Plant Science Letters, Vol. 12, No. 3-4, August 
1978, p 361-364. 2 fig, 12 ref. 


Descriptors: *Cyanophyta, *Oxygen, *Radiosensi- 
tivity, *Photosynthesis, *Anacystis nidulans, 
*Carbon dioxide, *Light, Chlorophyta, Chlorella 
pyrenoidosa, Algae, Nitrogen, Irradiation, Gamma 
rays, Anaerobic conditions, Chlorophyll. 


Oxygen generated intracellularly in photosynthesis 
by the blue- pees alga Anacystis nidulans radiosen- 
sitized the alga to almost the same extent as oxygen 
from extracellular sources. A. nidulans irradiated 
with gamma rays in the presence of carbon dioxide 
and light in anoxic conditions showed increased 
radiation sensitivity with an oxygen-enhancement 
ratio of 2.0, but neither light alone nor CO2 alone 
affected sensitization. The level of inactivation of 
oxygen-evolving photosynthesis was 30% nitrogen 
at a dose of 100 krad of gamma irradiation. The 
photoautotrophic prokaryotic cyanophytes (cyano- 
bacteria) exhibit relatively low mutagenic efficien- 
cy of some physical and chemical factors as well as 
high resistance to gamma rays, indicating high 
genetic stability. There = to be effective sys- 
tems of recovery from lethal and premutational 
lesions in DNA, and enzymatic photoreactivation 
and photorecovery after gamma irradiation that 
they possess a system analogous to the dark-repai 
type of bacteria. It is well-known that cell sensitiv- 
ity to meen | radiation is commonly increased 
two- to three-fold by oxygen presence. Irradiation 
effects on the chlorophyte Chlorella pyrenoidosa 
are also given. The photosynthetic system of A. 
nidulans was more sensitive than that of Chlorella, 
but the cyanophyte had a much higher survival 
rate than Chlorella, opposite to the radiation sensi- 
tivity of their photosynthetic systems. (Lynch-Wis- 
consin) 

W79-05333 


ON THE NUTRITION AND METABOLISM OF 
ZOOPLANKTON. XII. MEASUREMENTS BY 
RADIOIMMUNOASSAY OF THE LEVELS OF 
A STEROID IN CALANUS, 

Marine Biological Association of the United King- 
dom, Plymouth (England). Plymouth Lab. 

S. C. M. O’Hara, E. D. S. Corner, and C. C. 
Kilvington. 

Journal of the Marine Biological Association of the 
United Kingdom, Vol. 58, No. 3, p 597-605, 
August 1978. 18 fig, 3 tab, 23 ref. 


Descriptors: *Zooplankton, *Steroids, *Calanus 
helgolandicus, *Analytical techniques, *Radioim- 
munoassay, *Estradiol-17beta, *Costs, Copepods, 
Cholesterol, Calanus finmarchicus, Norway, Eng- 
land, Metabolism, Nutrients, Methodology, Test- 
ing procedures, Measurements, Traces, Radioac- 
tivity techniques, Estrogens, Hormones, Bioassay, 
Lipids, Reproduction, Growth stages, Physiology. 


Radioimmunoassay was used for the first time with 
the steroid sex 


from off 
Atlantic coast. E2 levels of 17.8-58.7 fg/ 
were found in adult female C. 
cry uly. adult maes in sting maximum in 


early July ult males in and summer the 
level was 49.1 fg, and in stage V In females 
the steroid level was equivalent $ . % of 


cholesterol content and accounted for 
.000000141% of total lipid. eS ee 
tion in stage V C. finmarchicus was .000000182- 
‘OO000020846. of total pM Sere 
helgolandicus it was ‘ Chloresterol is 
known to have an important biological function in 
prawns and crabs, possibly as a precursor of such 
steroid hormones as the estrogen E2. Evidence of 
E2 in Calanus supports the view that these animals 
contain bea Ge needed for synthesis of C18 ster- 
oids from cholesterol. A highly specific antibody, 
antiestradiol-6-carboxymethyloximine-BSA, was 
used in the tests. The radioimmunoassay technique 
consists of adding the antibody with a known 
quantity of isotope-labelled steroid to the Pcoe ce 


and estimating the quantity of labelled material 

bound by the antibody (which is inversely propor- 
tional to the ed steroid) by radioactive 
counting. (Lynch-Wisconsin) 

W79-05334 


ALGAE OF SALTMARSHES ON THE SOUTH 
AND SOUTHWEST COASTS OF ENGLAND, 
Katholieke Univ., Nijmegen (Netherlands). Lab. 
voor Aquatische Oecologie. 

P. J. G. Polderman. 

British Phycological Journal, Vol. 13, No. 3, p 235- 
240, September 1978. 16 ref. 


Descriptors: *Salt marshes, *En *Algae, 
*Estuaries, *Bristol Channel(England), *Coastal 
marshes, Species composition, Species richness, 
oe ata globulina, Venenatite x Apaetines Bos- 
scorpioides, Wadden 
Soe(Netherlenday Noxfolk(England, Flora lists, 
Went hyta, Chlorophyta, Porlock 
WeirEnglnd) Keyhaven(England), 
Bay(England), 
BerrowtEeolandy Pen, & Dominant organ- 
isms, Netherlands, Islands. 


Algal vegetation of three salt marshes ip Grand 
Bristol Channel in southwestern England an 
on the south coast of England was investigated 19. 
23 December 1975, and results were compared 
with data for Norfolk and the Wadden Sea area 
(Netherlands). Algal vegetation along the Bristol 
Channel was yt rm estuarine, as indicated by 
the abundance of Vaucheria compacts, and that of 
the south coast marshes was rich in species and 
communities. Cladophora globulina was newly re- 
= for British marine flora (found in Poole 
arbor marsh, Dorset). The other south coast 
marsh was Keyhaven (Hampshire), and the Bristol 
Channel marshes were Sand Bay (Avon), Berrow 
(Somerset), and Porlock Weir (Somerset). Twenty 
species of Cyanophyceae were identified, 14 
mictophyoass, seven Zanthophyceae (Vaucheria 
SPP) ), six Phaeophyta, four Rhodophyta, one Hap- 
om yceae, and one Chrysophyceae. The Porlock 
eir salt marsh, with 21 species identified, was 
richer than the other two Bristol Channel marshes, 
but compared with salt marshes on the islands of 
the Dutch Wadden Sea which average 35 algal 
species, the Bristol Channel marshes are relatively 
poor in species. Allowing for the incompleteness of 
this study, the Bristol e] marshes may aver- 
age 25 species. Algal vegetation in the two south- 
ern marshes is very similar to that at Norfolk, and 
Poole Harbor with 36 species and Keyhaven with 
38 compare favorably with the Wadden islands. 
(Lynch-Wisconsin) 
W79-05335 


THE PHYTOPLANKTON CHARACTERISTICS 
OF THE BARRIER ISLAND LAGOONS OF 
THE GULF OF CALIFORNIA, 
Maine Univ. at Orono. Center for Marine Studies. 
M. Gilmartin, and N. Revelante. 


Estuarine and Coastal Marine 
1, p 29-47, July 1978. 5 
GA3127-1X and GF 3194 


rophylla biomass os over 19.5 
primary 


apparently related to trapping of nutrients 
p nf eutrophication. Positive correlation was 
also found between lagoon assimilation number (to 
over 12.5) and temperature (to over 31C). Particu- 
larly noteworthy were the high assimilation 
in inshore waters--well in excess of five, and indic- 
ative of eutrophic conditions. Such values, corre- 
Iated with tidal flushing indices and the character. 
pr fy ee clearly indicate the 
itive influence on primary 
funtion of the elstern Tideekieeee Ser 
chiodes and Skeletonema costatum were the most 


important species in the eastern Sixty-one 
stations were oP between de los Ange- 
les and Estero de Urias. Lyach-Wisconsin) 
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NITROGEN FIXATION (ACETYLENE REDUC- 
TION) BY EPIPHYTES OF FRESHWATER 
MACROPHYTES, 
Cornell Univ. Medical Coll., New York. Dept. of 
Microbiology. 
L.R. mops Bet Ww. never 4 Jr. 

logy, Vol. 


nvironmental Microbio! 
30'Ne 1p 1,p 29.138, July 1978. 6 fig, 2 tab, 44 ref. 


Descriptors: ‘*Nitrogen fixation, *Epiphytes, 
*Acetylene reduction, ag sl a spicatum, 
*Nitrogen fixing bacteria, *Cyanoph' *Eutro- 
hication, *Photosynthesis, Macrophytes, Bior- 
hythms, Ethylene, Seasonal, Microorganisms, Bac- 
teria, Cyanobacteria, gre = 

monas, Dryden Lake(NY), 

New York, Nitrogen, Algae, toe Ponds, Bio- 
assay, Eurasian water milfoil. 


In eutrophic water with extensive macrophyte 
growth, epiphytic blue-green algae and photosyn- 
thetic bacteria may contribute seriioentty to ni- 
trogen fixation, based on a 1973 survey of epi- 
phytes in lakes and ponds near Ithaca, New York 
and on a detailed study 1974-75 in one experimen- 
tal pond. Acetylene reduction was used to estimate 
nitrogen fixation by epiphytes in Dryden and 
Cayuta Lakes and in several experimental ponds, 
and ti to follow diel and seasonal cycles of nitrogen 
fixation by epiphytes of Myriophyllum pace 
(Eurasian water milfoil) at the ex 
during the longer study. All plant samples collect 
ed during the survey showed some acetylene re- 
duction. Experiments showed heterocystous blue- 
green algae (cyanobacteria), especially Gloeotri- 
chia, to be primarily responsible for nitrogen fix- 
ation, but photosynthetic bacteria of the genus 
odopseudomonas isolated from M. spicatum 
also showed high rates of acetylene reduction. 
Acetylene reducing activity was highest noon-6 
m, but also continued through the night. Activity 
gan in May, abruptly increasing to 0.45-0.95 
nmols ethylene/mg gO dry wt/hr. 
summer mean rates poss Bai between 0.15-0. 
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MERCURY IN SEDIMENTS OF LAKE PAI- 
FINLAND 


JANNE, y 

Jyvaskyla Univ. (Finland). Dept. of Biology. 
J. Sarkka, M. L. Hattula, J. Janatuinen, and J. 
Paasivirta. 


beg? Sisko: vo. 20, No o ber 1578 o 
> |. 10. 3, tem! y 
332-339. 2 fig, 2 tab, 23 ref. yy 
i : *Mercury, *Sediments, *Water pollu- 
ects, *Lake Paij inland), *Bioaccumu- 
lation, *Path of pollutants, *Pulp and paper indus- 
, Finland, Food webs, Pollutants, Indus- 
wastes, Food chains, Slimicides, Caustic soda, 


H 


Of an estimated 82 kg mercury discharged per year 
during 1953-66 into Lake Paijanne, Finland from 
its way into var- 
ious flood chain. Fairly high mercury 
content was found in plankton, zooben aquatic 
plants, fish, and birds during sampling in the sum- 
mers of 1972-74. Total mercury discharged aver- 
750 micrograms Hg/sq m/yr over the lake’s 
verage sedimentation of about 0.6 
‘sq m/yr as wet wt (about 192 g/ 
would mean sediment layer con- 
of about 3900 micrograms H, but the 
for all samples was only 360 micr 
t layer in profundal depths 


yer it was 610 micrograms/kg. Although 
mercury levels were found in lower 
at stations 1 and 2 where most of the mer- 
cccemenatiae stomaven, high Wve sake 
micro; . However, levi - 
to natural levels found in profundal 
of stations 3 and 4 show that the mercury 
rted into sediments located relatively 
pollutant’s origin. Mercury was 
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as an impurity in 
bout 20% of the total 4.1 tons/yr 
g Finnish waters 1953-66 went into 
Paijanne. (Lynch-Wisconsin) 
W79-05340 
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Ministry of Agriculture, Fisheries and Food, 
Lowestoft (England). 
A. P. Scott, and S. M. Baynes. 

uaculture, Vol. 14, No. 3, July 1978, p 247-260. 
2 fig, 6 tab. 17 ref. 


Descriptors: *Brachionus pplicatilis, *Rotifers, 
*Water temperature, *Biochemistry, *Fish food 
organisms, *Food habits, *Limiting factors, *Fish 

i *Aquiculture, Algae, Growth rates, 
Weight, Carbohydrates, Proteins, Data collections, 
Dunaliella tertiolecta, Pavlova lutheri, Phaeodac- 
tylum tricornutum, Isochrysis galbana, Turbot, 

thalmus maximus, Anchovy, Engraulis 
mordax, Siganus lineatus, Larvae. 


Type of alga used as food for the retifer Bra- 
chionus plicatilis had little effect on growth rate, 
bien or level of total protein, carbohydrate, or 
ipid; however, weight and biochemical composi- 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


tion were aronaly affected i differences in water 
temperature amount of food available. These 
rotifers are used extensively as live food for rearing 
small larval fishes such as turbot (Scopthalmus 
maximus), anchovy (Engraulis mordax), and Si- 
us lineatus. In tests they were fed four unicellu- 
algal species, Dunaliella tertiolecta, Pavlova 
lutheri, Phaeodactylum tricornutum, and Isochry- 
sis galbana. In contrast with Artemia salina, whose 
growth rate was greatly affected by type of al 
used as food, the only significant effect of algal 
species was that rotifers fed on D. tertiolecta were 


a lipids and carbohydrates for a long period, 
while at high temperatures (28C) food was con- 
sumed quickly and composition of the rotifers de- 
clined rapidly when food was gone. The significant 
fall in weight and biochemical composition 
(though not in size) with starvation indicates the 
importance of keeping the rotifers well-fed in 
larval fish rearing tanks. (Lynch-Wisconsin) 
W79-05341 


BY LARVAE OF 
PTYGURA BEAU- 
CHAMPI, 

Dartmouth Coll., Hanover, NH. Dept. of Biologi- 
cal Sciences. 

R. L. Wallace. 


Ecology, Vol. 59, No. 2 1978, p 221-227, 3 fig, 3 
tab, 27 ref. NSF BMS 75-03107, DEB 75-03175. 


SUBSTRATE SELECTION 
THE ROTIFER 


Descriptors: *Larvae, *Symbiosis, *Ptygura beau- 
champi, *Utricularia vulgaris, *Rotifers, *Carnivo- 
rous ares *Epiphytes, *Predation, Sessile organ- 
isms, Utricularia, Habitats, Substrates, Kairomones, 
Trichomes, Allomones, Commensal, Invertebrates, 
Benthic fauna, Benthic flora. 


Larvae of the sessile rotifer Ptygura beauchampi 
begin substrate selection activities (presettling 
movement, attachment, and metamorphosis) upon 
chemotactual sensing of a stimulus released by the 
terminal heads of glandular trichomes covering 
Utricularia vulgaris, a carnivorous plant which is 
the preferred substrate of the rotifer. P. beau- 
champi attaches itself to the trapdoor region of the 
large prey-capturing Organis of U. vulgaris. The 
stimulus, a stable, chemical substance, arises from 
the head cell of trichomes when they reach a 
certain developmental stage, characterized by 
splitting and dislodgment of the cuticular sheath 
and subsequent formation of bacterial-mucilage 
complex (which is not the source of the stimulus). 
The chemical substance, an alletochemic agent 
which is probably present inside young trichomes 
but not released, may be the utricularian prey-lure 
proposed by Cohn in 1875. Four other co-occur- 
ring, congeneric species (U. gibba, U. inflata 
minor, U. intermedia, and U. purpurea) and two 
smaller and morphologically distinct trap types of 
U. vulgaris were not colonized. All of the Utricu- 
laria traps except U. purpurea have glandular tri- 
chomes which are nearly identical. The symbiotic 
relationship is commensal because rotifers colonize 
but do not feed on the plant or its prey (deriving 
mainly a refuge from predation), and because the 
a is unaffected by the colonization. (Lynch- 
isconsin) 
W79-05345 


POPULATION DYNAMICS AND PRODUC- 
TION OF A PLANKTONIC MARINE COPE- 
POD, ACARTIA CLAUSII, IN A SMALL TEM- 
PERATE LAGOON ON SAN JUAN ISLAND, 
WASHINGTON, 

California Univ., San Diego, La Jolla. Inst. of 
Marine Resources. 

M. R. Landry. 

Internationale Revue der Gesamten Hydrobiolo- 
gie, Vol. 63, No. 1, p 77-119, 1978. 28 fig, 47 ref. 
NSF DES 74-22640. 


Descriptors: *Acartia clausii, *Copepods, *Zoo- 
plankton, *Lagoons, *Population dynamics, *Pro- 
ductivity, Washington, San Juan Island(WA), Is- 
lands, On-site tests, Laboratory tests, Time series 
analysis, Seasonal, Mortality, Fecundity, Cycles, 


Effects Of Pollution—Group 5C 


Abundance, Water temperature, Predation, Fish, 
Jakle’s Lagoon(WA), Saline water, Tidal effects, 
Life history studies, Growth stages, Gasterosteus 
aculcatus, Fish food organisms. 


Seasonal abundance of the planktonic marine cope- 
pod Acartia clausii in small, temperate Jakle’s 
Lagoon on the southern end of San Juan Island, 
Washington is controlled by an annually consistent 
pattern of copepod and adult mortality believed 
due to predation by the lagoon’s dominant fish, the 
three-spined stickleback (Gasterosteus aculcatus). 
Population abundance is further regulated by can- 
nibalism and periodic tidal stimulation of egg 
hatching accumulated in the sediment. Population 
size increases rapidly in March and April, rises to a 
maximum in late June (about three million/sq m), 
and declines through July and August. Production 
of the lagoon population was 229 kg C over a two- 
year study period (1973-74), with 84-88% occur- 
ring April-July. Below a depth of three meters 
mean daily production during peak months was 70 
mg C/sq m in 1973 and 55 mg in 1974. Seasonal 
changes were analyzed through integrated labora- 
tory and in-situ experiments with time-series sam- 
pling of the field population; development, growth, 
fecundity, and mortality were investigated. Cycles 
of abundance, similar in the two study years, were 
not affected by differences in cycles of tidal inflow, 
temperature, or food availability; but the latter two 
appreciably affected rates of growth, development, 
and fecundity. The lagoon is separated from Grif- 
fin Bay by a bar of gravel and driftwood and is 
bounded on three sides by forest. Runoff is the 
only source of freshwater inflow. (Lynch-Wiscon- 
sin) 

W79-05346 


PRODUCTIVITY STUDIES ON BALTIC MA- 
CROALGAE, 

Stockhold Univ. (Sweden). Inst. of Botany. 

I. Wallentinus. 

Botanica Marina, Vol. 21, No. 6, p 365-380, August 
1978. 8 fig, 3 tab, 26 ref. 


Descriptors: *Baltic Sea, *Primary productivity, 
*Algae, *Chlorophyta, *Phaeophyta, *Rhodo- 
phyta, Seas, Carbon radioisotopes, Seasonal, Ma- 
crophytes, Sweden, Archipelagoes, Chorophyll, 
Photosynthesis, Photosynthetic index, Monos- 
troma grevillei, Acrosiphonia centralis, Clado- 
phora glomerata, Pilayella littoralis, Scytosiphon 
lometaria, Dictyosiphon lomentaria, Dictyosiphon 
foeniculaceus, Furcellaria fastigiata, Phyllophora 
t'zncata, Ceramium tenuicorne, Rhodomela con- 
fervoides. 


Intraspecific primary productivity varied as much 
as tenfold for the macroalgae Cladophora glomer- 
ata (1.5-11.4 mg C/g dry wt/hr), Ceramium tenui- 
corne (0.8-8.5 mg C), and Pilayella littoralis (0.6- 
6.1 mg C) in studies performed in-situ in the north- 
ern Baltic Sea and in a laboratory incubator using 
the carbon-14 method. Results suggest that pro- 
ductivity values should be given together with 
such physiological characteristics as chlorophyll or 
nitrogen content, to facilitate evaluation of the 
influence of environmental variables. Intraspecific 
variation can greatly exceed interspecific variation 
for different species grown under similar condi- 
tions. Expressing results as mg C assimilated per 
mg chlorophyll-a (photosynthetic index) often re- 
duces differences considerably, both within and 
among species. The 10 algal species investigated 
were studied seasonally in the Baltic Sea archipela- 
go south of Stockholm, Sweden. Species were the 
chlorophytes Monostroma grevillei, Acrosiphonia 
centralis, and Cladophora glomerata; the phaeo- 
phytes pilayella littoralis, Scytosiphon lomentaria, 
and Dictyosiphon foeniculaceus; and the rhodo- 
phytes Furcellaria fastigiata, Phyllophora truncata, 
Ceramium tenuicorne, and Rhodomela confer- 
voides. Influence of sample size and length is dis- 
cussed, Twenty-four-hour experiments were used 
to calculate turnover times for four species. 
(Lynch-Wisconsin) 

W79-05347 
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REGENERATION OF THALLUS FRAGMENTS 
OF RHODOCHORTON PURPUREUM (RHO- 
DOPHYCEAE, NEMALIONALES), 

Purdue Univ., Lafayette, IN. Dept. of Botany and 
Plant Pathology. 

N. L, Pearlmutter, and R. L. Vadas. 

Phycologia, Vol. 17, No. 2, p 186-190, June 1978. 
12 fig, 17 ref. 


Descriptors: *Rhodochorton purpureum, *Thalli, 
*Reproduction, *Regeneration, *F entation, 


*Plant growth, *Vegetative y wrens Algae, 
Rhodophyta, Nemalionales, tures, Rhizoids, 
Apical cells, Filamentous algae, Salinity, Growth 
stages, Maine, Intertidal areas, Spores, Habitats, 
Asexual reproduction. 


Cut filament fragments of the rhodophyte alga 
Rhodochorton purpureum regenerated readily in 
laboratory culture, suggesting that dispersion of 
this species in intertidal habitats may result from 
thallus fragmentation caused by wave action. Frag- 
mentation, or vegetative propagation, may thus 

lain the of algae in environments 
where such factors as temperature or light are 
unfavorable for reproduction by spore germina- 
tion. R. aed gee me was collected from beneath 
Ascophyllum nodosum at Thunder Hole on Mt. 
Desert Island, Maine, in November 1972, cut with 
a razor blade, and grown in Provasoli medium of 
varying salinity. Most fragments produced an ad- 
hesive rhizoid from one cut end of the filament 
before a shoot or another hizoid developed from 
the opposite cut end. Patterns of a by 
unbranched fragments 1-10 cells long without 
apical cells of 7%, 17%, and 31% salinity were 
similar, but filaments grew most rapidly in 17%. 
Regeneration was detectable 24-48 hrs after thalli 
were fragmented and placed in fresh medium. 
Within 20 days 89% of the fragments had regener- 
ated new cells from one or both cut ends. Apical 
fragments were studied in medium of 17% salinity, 
and intact apical cells on fragments did not appear 
to inhibit regeneration or branch initiation. Any 
cell of R. purpureum can potentially regenerate a 
new thallus, an event apparently triggered by re- 
moval of an abutting cell. (Lynch-Wisconsin) 
W79-05349 





PHYTOPLANKTON PRODUCTION AT TWO 
STATINS IN LINDA-SPOLLENE, A NORWE- 
GIAN LAND-LOCKED FJORD, AND LIMIT- 
ING NUTRIENTS STUDIED BY TWO KINDS 
OF BIO-ASSAYS, 

Bergen Univ. (Norway). Inst. of Marine Biology. 
C. Lannergren. 

Internationale Revue. der Gesamten Hydrobiolo- 
gie, Vol. 63, No. 1, p 57-76, 1978. 11 fig, 43 ref. 


Descriptors: *Analytical techniques, *Bioassay, 
*Phytoplankton, *Primary productivity, 
*Lindaspollene(Norway), ‘Limiting factors, 
*Fjords, *Testing procedures, Methodology, On- 
site tests, Norway, Chlorophyll, Species composi- 
tion, Phosphates, Nitrates, Silicates, Salinity, 
Algae, Nutrients, Sewage disposal, Water pollution 
effects, Carbon, Nitrogen, Nannoplankton, Labo- 
ratory tests. 


Field and laboratory bioassays were made of pri- 
mary productivity, chlorophyll-a concentrations, 
and quantity and composition of phytoplankton at 
two stations in Lindaspollene, a Norwegian land- 
locked fjord. Station 1 in Spjeldnesosen was more 
influenced by freshwater runoff than station 2 in 
Straumsosen, and in 1972 sewage discharge to 
Spjeldnesosen was about doubled by addition of a 
new outfall. Station 1 was characterized by fre- 
quent low salinities and high nutrient content, and 
station 2 by higher and more stable salinities and 
somewhat lower nutrient levels. In the field bio- 
assay combinations of phosphate, nitrate, and sili- 
cate were added to natural water in-situ, and in the 
laboratory bioassay natural water was incubated. 
Although the bioassays showed nitrogen to be the 
main limiting nutrient, the biological parameters 
showed no consistent differences between the two 
stations, tentatively explained by the growth of 
nannoplankton which depended on nutrients other 
than those analyzed. ere was no correlation 
between nitrate content and in-situ carbon assimila- 


significant Giference $s paysoplaskton Uicinaa® fi 
igni it difference in p! ton bi or 
noduction sauas perme tas 100 taptiona, agin 
the fact that ave: Be ee ee 
station 1 and higher yields were i with 
water from station 1 in the laboratory bioassay. 
(Lynch-Wisconsin) 

W79-05350 


PHYTOPLANKTON PRIMARY PRODUCTIV- 
ITY AND POPULATION EFFICIENCY STUD- 
IES IN A PRAIRIE-PARKLAND LAKE NEAR 
EDMONTON, ALBERTA, CANADA, 

Alberta Univ., Edmonton. Dept. of Botany. 

M. Hickman, and C. G. Jenkerson. 

Internationale Revue der Gesamten Hydrobiolo- 
gie, Vol. 63, No. 1, p 1-24, 1978. 14 fe, 65 ref. 


Descriptors: *Phytoplankton, *Primary productiv- 
ity, *Standing crops, *Hastings Lake(Alberta, 
Canada), *Light none). *Eutrophication, *Pho- 


po tenon berta( ), Lakes, 
lorophyll, Carbon, Efficiencies, Depth, Stratifi- 
cation, Algae, Microcystis pry vm Gomphos- 
phaeria lacustris, Cyanophyta, orophyta, Fla- 
gellates, Chlamydomonas globosa, Cryptomonas 
ovata, Rhodomonas minuta. 


Phytoplankton standing crop and primary B ieeret 
tivity were both high in Hastings Lake, a relatively 
small, edaphically eutrophic, prairie-parkland lake 
east of onton, Alberta, and produc- 
tivity declined with light intensity at lower Wy 
Mean standing crop was 29.24 mg chlorophyll-a/ 
cu m, or 73.09 mg/sq m, and mean primary 
ductivity was 78.71 mg C/hr/cu m, or 196.77/sq 
m. From summer to early winter phytoplankton 
was dominated by cyanophytes, Microcystis aeru- 
ginosa in particular, and also Gomphosphaeria la- 
custris, Anabaena circinalis, and illatoria sp. 
Under the winter ice cover phytoplankton was 
dominated by the flagellated algae Chlamydo- 
monas globosa, Cryptomonas ovata, Rhodomonas 
minuta, and to a lesser extent Gonium sociale. 
There was a winter minimum, and spring and late 
summer maxima. Primary productivity was low 
during winter and undetectable below three 
meters. The relationships between primary produc- 
tivity and incident solar radiation and between 
maximum productivity and water temperature 
were significant, but that between productivity and 
standing crop was not. Determination of primary 
productivity efficiency provided a negative regres- 
sion with light intensity; a logarithmic curve fit the 
data best. Seasonal changes in photosynthetic indi- 
ces were closely related to incident solar radiation. 
(Lynch-Wisconsin) 

W79-05351 


EFFECT OF SULFUR DIOXIDE ON ALGAE, 
Cornell Univ. Agricultural Experiment Station, 
Ithaca, NY. Dept. of Agronomy. 

R. S. Wodzinski, and M. Alexander. 

Journal of Environmental Quality, Vol. 7, No. 3, p 
358-360, 1978. 2 tab, 10 ref. U.S. EPA R-803691. 


Descriptors: *Anabaena flos-aquae, *Chiamydo- 
monas reinhardtii, *Sulfur dioxide, *Toxicity, 
*Photosynthesis, *Air pollution effects, *Water 
pollution effects, Soil types, Lima loam soil, Algae, 
Sulfur, Bisulfite, Poisons, Pollutants, Chlorophyta, 
Cyanophyta, Acidity, Hydrogen ion concentra- 
tion, Soil contamination, Buffers, Phosphates, 
Soils. 


Laboratory tests showed that photosynthesis of 
both the blue-green alga Anabaena flos-aquae and 
the green alga Chlamydomonas reinhardtii are 
almost totally inhibited by 1.0 ppm airborne sulfur 
dioxide (SO2) in 24 hrs. Previous work showed 
that blue-green algae were 10 times more sensitive 
to bisulfite than green algae, suggesting that if true 
also for sulfur dioxide significant inhibition of 
cyanophtes may occur at SO2 concentrations 
much lower than 1.0 ppm. Sulfur dioxide toxicity 
increases with decreasing pH, indicating that SO2- 
polluted air may be particularly harmful in ecosys- 
tems with low pH or those in which pH is lowered 
by acid precipitation from SO2 or other air pollut- 
ants. In these tests, A. flos-aquae and C. reinhardtii 
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SOME ASPECTS OF SEDIMENT DISTRIBU- 
TION AND MACROPHYTE CYCLING OF 
HEAVY METALS, 

Purdue Univ., Lafayette, IN. Dept. of Bionucleon- 


ics. 
A. W. McIntosh, B. K. Shephard, R. A. Mayes, G. 
J. Atchinson, and D. W. Nelson. 

Journal of Environmental rary Voi. 7, No. 3, 
301-305, July-September 1978. 4 fig, 45 tab, 15 ref. 
NSF-RANN GI35106. 


rita nae Ale vag Monel 
near the entrance of waste effluent-tcaring Wil- 
liamson Ditch to the lake’s western basin. 
sponding zinc levels were 115 ppm in unpolluted 
sediments and 6120 ppm near the ditch entrance. In 
polluted areas metal contamination toa 
depth of 30 cm. Contamination levels in the west 
basin were much higher than those reported for 
most other systems, including Lake Erie. Domi- 
nant forms were the carbonate for cadmium, and 
carbonate and organic for zinc. Analysis of P. 
crispus indicated cadmium levels as high as 89.6 
ppm, with a maximum burden of 1.5 kg Cd in the 
unt 


entire population. Release of the total amo’ 
could raise water pollution i by a 
maximum of 1 microgram/liter. Standing crop of 


the dense populations of P. crispus, which com- 
pletely filled much of the lake by mid April 1976, 
was estimated by low-level oblique color infrared 
aerial photographs. Alkalinity in water ranged 
84-318 J in the form of CaCO3, and hardness 
was 190-360 ppm as CaCO3. (Lynch-Wisconsin) 
W79-05353 


COMMUNITY PRODUCTION AND RESPIRA- 
TION BY CILIATED PROTOZOA IN THE 
BENTHOS OF A SMALL EUTROPHIC LOCH, 
Stirling Univ. (Scotland). Dept. of Biology. 

B. J. Finlay. 

Freshwater Biology, Vol. 8, No. 4, p 327-341, 
1978. 11 fig, 5 tab, 47 ref. 


Descriptors: *Biological communities, *Airthrey 

Loch(Scotland), *Eutrophication, _ *Protozoa, 

*Productivity, ‘Respiration, ‘*Benthic fauna, 

Lochs, Lakes, Ciliated protozoa, Depth, Biomass, 

LE wo latifolia, Loxocephalus plagius, Scotland, 
ergy. 


Annual production of benthic ciliate protozoa in 
1975-76 at three sites in 10-ha, Ww, highly 
eutrophic Airthrey Loch, Scotland decreased wii 

increasing depth. Production was estimated at 345 
J/sq cm/yr at site A in shallow water at the edge 
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W. S. Gardner, and J. A. Stephens 


Marine istry, Vol 6, No 4p 335-342 1978. 2 
fig, 2 tab, 21 ref. NSF OCE72-06423. 


Descriptors: *Continental shelf, *Dissolved organ- 


ic a *Dissolved organic carbon, *Nutrients, 


(DOC) and nitrogen (DON) with increasing salin- 
ity in surface water omeie collected April 1977 
on a transect 0-100 km off the Georgia Coast from 
Wassaw Sound suggests that organic nitrogen 
compounds contributed to coastal waters by rivers 
are stable during the 2-3 month period of their 
transfer over continental shelf. While the 
er a are ratio decreased with distance from 
shore, total DON, total amino nitrogen, and prima- 
ry amino nitrogen showed similar relative de- 
creases, suggesting that nitrogen is associated with 

organic compounds. Measured amino 
nitrogen accounted for about 20% of total DON, 
leaving about 80% of the organic nitrogen unde- 
fined. Substantial quantities of organic nitrogen 
compounds are added to coastal waters by rivers; 
about 5% of shelf water volume in the South 
Atlantic Bight is contributed annually by rivers. 
Salinities of the 20 samples collected from the 
transect ranged from 25% near shore to 35% 100 
km offshore. The largest gradient occurred in the 
first 30 _ hap ds ovny swert ~ DOC by hapa 
ity was hi ignificant (r=0.98, p < 0.001), and 
was also ppt Ac for DON (r=0.89, p < 0.001), 
though the relative seaward decrease was less for 
DON than for DOC. The C/N ratio was 15 at the 
nearshore end, compared with 11 for the seaward 
portion. The data suggest that most biological and 
chemical changes affecting river-derived BOC and 
DON have occurred by the time river water 
teaches the shore line. (Lynch-Wisconsin) 
W79-05355 


SOME ECOLOGICAL OBSERVATIONS ON A 
PERMANENT POND IN SOUTHERN ENG- 
LAND: PRIMARY PRODUCTION AND 
PLANKTONIC SEASONAL SUCCESSION, 

Oxford Univ. (England). Dept. of Zoology; and 
Oxford Univ. (England). Animal Ecology Re- 


Descriptors: *Succession, *Ecology, *Ponds, *Pri- 
mary productivity, *Phytoplankton, *Zooplank- 
ton, * ley Pond(United Kingdom), *Seasonal, 
Alkalinity, United Kingdom, Permanent ponds, 
Cryptomonas, Diatoms, Chrysophyta, Algae, Ma- 

Ihytes, Ceratophyllum demersum, Biomass, 
Volvox uareus, Copepods, Cladocera. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


A study of Radley Pond, a 0.9-ha natural, perma- 
nent, alkaline pond near Oxford in Southern Eng- 
land September 1976-August 1977 showed that 
phytoplankton productivity was highest: during 
Spring and fall, and gross primary productivity was 
normal for shallow lakes and artificial : 
Hourly rates of phytoplankton photosynthesis 
ranged fom ont zero in winter i C/cu 
in fall. y gross primary tuctivity per 
unit area varied 0.1-2.5 g C/: infty, and annual 
gross primary ———- of phytoplankton was 
estimated at .157 kg C/sq m/yr. Net primary pro- 
ductivity of open-water ha meee was about 
half that of macrophytes, dominated by Cera- 
pobre lemersum, which densely covered over 
55% of the pond in summer. Peak biomass was 235 
g (ash free)/sq m in July, and net annual primary 
roductivity was 2.89 metric tons (ash free)/ha/yr. 
et phytoplankton energy production was 3.29 
million J/sq gt compass with 6.25 million for 
macrophytes. Net production efficiencies ranged 
from .11% for phytoplankton to .21% for macro- 
phytes. In fall during abnormally heavy rains, phy- 
toplankton growth was intense, especially for the 
colonial alga Volvox aureus. Diatoms were abun- 
dant most of the year, with peaks during the fall 
and spring blooms. Zooplankton consisted of 
i associations with cladocerans and 
copepods dominant throughout the year; distinct 
eneric seasonal successions were 5 
h-Wisconsin) 
W79-05356 


DISSOLVED GLUCOSE IN A BAYOU ESTU- 
ARY, POSSIBLE SOURCES AND UTILIZA- 
TION BY BACTERIA, 

University of West Florida, Pensacola. Faculty of 
Biology. 

G. A. Moshiri, W. G. Crumpton, and N. G. 
Aumen. 

Hydrobiologia, Vol. 62, No. 1, p. 71-74, 1979. 3 fig, 
11 ref. OWRT B-024-FLA(?), 14-31-0001-5065. 


Descriptors: *Glucose, *Estuaries, Primary pro- 
ductivity, Bacteria. 


Surface and bottom samples were collected twice a 
month over a period of one year from three sta- 
tions in Bayou Texar, Pensacola, Florida. Samples 
were analyzed for primary productivity, inorganic 
carbon, bacterioplankton heterotrophic productiv- 
ity, dissolved glucose, and bacterial numbers. Dis- 
solved glucose concentrations were generally high 
and displayed a seasonal pattern with variations 
being accompanied by corresponding changes in 
rates of glucose uptake by bacteria. A relationship 
between dissolved glucose and carbon fixation was 
found to exist at the upper station but diminishes 
toward the lower stations. It is believed that this is 
most likely the result of increased mixing by wind 
action. (Heany-Florida) 

W79-05397 


INFLUENCE OF WASTE RESIDUALS IN ES- 
TUARINE WATERS ON DEVELOPMENT, BE- 
HAVIOR AND SURVIVAL OF SOFT-SHELL 
CLAM LARVAE, 

Massachusetts University, Amherst. Department of 
Forestry and Wildlife Management. 

C. Gledhill, C. F. Cole, and C. Martin. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-293 606, 
Price codes: A03 in paper copy, A01 in microfiche. 
Water Resources Research Center, University of 
Massachusetts, Publication No 99, 1978. 37 p, 7 fig, 
8 tab, 47 ref. OWRT A-111-MASS(1). 14-34-0001- 
8023. 


Descriptors: Biological communities, Competition, 
*Mollusks, *Estuaries, *Clams, *Water pollution 
effects, Benthic fauna, Marine animals, Estuarine 
environment, Shellfish, Mya arenaria. 


The effects of waste effluents on soft-shell clam 
(Mya arenaria) larval and spat survival were stud- 
ied at one polluted and one unpolluted site. Soft- 
shell clam larval abundance in the plankton was 
determined at the two sites in 1977 and 1978, 
sogetier with the temperature, salinity, and dis- 
solved oxygen of the surface water. The two flats 


Effects Of Pollution—Group 5C 


were sampled in 1978 to obtain correlations be- 
tween the infaunal species and soft-shell clams. 
Field experiments were conducted to determine 
the effect of one member of the infauna, Gemma 
gemma, on settlement of soft-shell clams. Signifi- 
cantly more larvae were found at the unpolluted 
site in 1977, but no differences in abundance oc- 
curred in 1978. Larval abundance was not correlat- 
ed with er my salinity or dissolved oxygen. 
Sampling of the flats indicated negative correla- 
tions between soft-shell clams and the following 
species: Gemma gemma, Hydrobia minuta, Drilon- 
ereis | Paranois fulgens, and Nereis diversico- 
po: Ne og os being bg —— at the 
polluted site. Field experiments showed a signifi- 
cant negative veleioliliy tareeen soft-shell clam 
settlement and high densities of gem clams. The 
study indicates the possibility that waste effluents 
can adversely affect recruitment of soft-shell clams 
ran os Nagle. tte es erence g 
soft clams. 

W79-05398 


TOXICITY OF TREATED AND UNTREATED 
P. (PINUS) RADIATA TMP (THERMOME- 
CHANICAL PULPING) EFFLUENTS ON A 
NUMBER OF ORGANISMS, 

Gutteridge, Haskins and Davey (Pty) Ltd., Mel- 
bourne (Australia). 

R. T. Buckney. 

Appita, Vol. 32, No. 2, p 129-133, September, 


Descriptors: *Pulp wastes, *Toxicity, *Aquatic 
life, *Water pollution effects, Wastes, Industrial 
wastes, Water pollution sources, Ag Soe paper 
industry, Effluents, Activated sludge, Waste water 
treatment, Pine trees, Aquatic animals, Fish, 
Aquatic insects, Aquatic plants, Mollusks, Foreign 
countries, Thermomechanical pulping, Pinus ra- 
diata, Australia. 


Acute lethal and sublethal bioassay procedures 
were implemented at the request of Australian 
Newspring Mills Ltd. to compare the toxicity of 
raw and activated sludge-treated Pinus radiata 
thermomechanical pulping effluents. Raw effluent 
was highly toxic at concentrations of 5-10% in 
clean water. The activated sludge process success- 
fully eliminated this toxicity. Organisms included 
in the bioassay Lak ch were aquatic plants and 
ro. bivalve molluscs, and fish. (Swichtenberg- 
W79-05426 


OBSERVATIONS ON HYPNOSPORES IN 
ULOTHRIX ZONATA (CHLOROPHYCEAE), 
Miami Univ., Oxford, OH. Dept. of Botany. 

K. W. Bullock. 

Canadian Journal of Botany, Vol. 56, No. 14, p 
1660-1664. July 1978, 10 fig, 26 ref. 


Descriptors: *Hypnospores, *Ulothrix zonata, 
*Reproduction, *Asexual reproduction, ‘*Plant 
growth, *Cytological studies, *Plant physiology, 
*Plant morphology, Algae, Chlorophyta, Spores, 
Zoospores, Cytoplasm, Vegetative cede, Ter- 
minology, Electron microscopy. 


The formation, structure, and development of hyp- 
nospores in the chlorophyte alga Ulothrix zonata 
are described, based on light and electron micros- 
copy; the presence of hypnospores in this species 
represents a unique form of asexual reproduction 
among members of the genus Ulothrix. Hypno- 
spores are formed by cleavages similar to those in 
zoosporogenesis, but not of the parent cell 
cytoplasm is included in the hypnospores. The 
latter lack flagella or an eyespot, and possess a 
thick, dense cell wall (the pyrenoid), which togeth- 
er with the nuclear morphology of hypnospores, 
closely resemble vegetative cells. uction 
varies within an individual filament 2-4 large hyp- 
nospores per cell to as many as 32 smaller hypno- 
spores per cell. aP Lamage ooh are retained within 

parent wall where they germinate into multi- 
cellular filaments. Subsequent growth of the fila- 
ments ruptures the parent cell wall, whereupon the 
filaments are released and settle on the substrate to 
continue growth. Recently released filaments are 
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indistinguishable from those produced by zoospore 

germination or fragmentation of a vegetative bal 

ment. Hypnospores have previously ceva 

sepa in tee microgonidia, and Bhan Face og 
ut none of these names accurately denote their 

formation and morphology. (Lynch-Wisconsin) 

W79-05428 


VARIABILITY OF ANNUAL NUTRIENT AND 
SEDIMENT DISCHARGES IN RUNOFF FROM 
OKLAHOMA CROPLAND AND RANGELAND, 
aby Research Service, Durant, OK. 
ter Quality Management Lab. 

R. G. Menzel, E. D. Rhoades, A. E. Olness, and S, 
J. Smith. 

Journal of Environmental Quality, Vol. 7, No. 3, p 
401-406, July-September 1978. 4 fig, 4 tab, 23 ref. 


Descri tors: *Oklahoma, *Ranges, *Crop produc- 
tion, *Nutrients, *Sediments, *Agricultural runoff, 
*Water quality control, Pastures, Nitrogen, Phos- 
phorus, Nitrates, Phosphates, Soil t 
Chickasha(OK), Land use, Fertilization, Grazing, 
Cotton, Wheat, Watersheds(Basins), Farm manage- 
ment, Water pollution sources, Water pollution 
control, Rainfall, Soil erosion. 


Annual variations in nutrient and sediment dis- 
charges may be as great as those due to different 
land uses or fertilizer additions, according to com- 
parison of results from a four-year study (1972-76) 
of relationships between nutrient, water, and sedi- 
ment discharges from cropland and rangeland in 
central Oklahoma with 1966-76 records of water 
and sediment discharges. Long historical records 
of a decade or more are therefore necessary to 
meaningfully evaluate treatments designed to con- 
trol nutrient and sediment discharges. Average 
annual nutrient concentrations in runoff, though 
greatly variable, are reasonably predictable on the 
basis of runoff volume, sediment discharge, soil 
characteristics, and fertilization history. Six 5-18 ha 
watersheds near Chichasha, Oklahoma were stud- 
ied; two were cropped continuously with cotton 
and two with wheat (all nearly level), and two 
were grazed at different intensities (3% slope). 
Average annual sediment discharged was 3600 te/ 
ha (8900 maximum) from irrigated cotton, 900 kg/ 
ha (3900 maximum) from dryland wheat, 400 kg/ 
ha (1800 maximum) from range with limited graz- 
ing, and 9000 kg/ha (23,000 maximum) from over- 
grazed range. Maximum annual nutrient discharges 
were 13 kg total N/ha, four kg nitrate-N/ha, 11 kg 
total P/ha, and two kg soluble P/ha. Average 
annual discharge for each nutrient was about half 
of these maximum values. (lynch-Wisconsin) 
W79-05429 


WATER CHLORINATION: ek gery hg 
IMPACT AND HEALTH EFFE! 

Volume 2, Proceedings of the Second Conference 
on the Environmental Impact of Water Chlorina- 
tion, Gatlinburg, Tennessee, October 31-Novem- 
ber 4, 1977. Jolley, R.L., Gorchev, H and Hamil- 
ton, D.H., Jr. (Eds.). Ann Arbor Science Publish- 
ers Inc., Ann Arbor, Michigan, 1978. 909 p. 


Descriptors: *Conferences, *Chlorination, Envi- 
ronmental effects, Public health. 


The conference proceedings contains 66 papers 
related to the subject of water chlorination and 6 
workshop and conference summaries. Areas of in- 
terest include chemistry of freshwater systems, en- 
vironmental effects in freshwater systems, chemis- 
try of marine systems, environmental effects in 
marine systems, health effects, drinking water 
treatment, wastewater treatment and alternatives 
to chlorination, cooling water treatment and alter- 
natives to chlorination, industrial effluents, and 
regulations concerning the practice of chlorination. 
(See W79-05436 thru W79-05495) (Chilton-ORNL) 
W79-05435 


NATURAL AND MODEL AQUATIC HUMICS: 
REACTIONS WITH CHLORINE, 

North Carolina Univ. at Chapel Hill. Dept. of 
Environmental Sciences and Engineering. 

R. F. Christman, J. D. Johnson, J. R. Hass, F. K. 


Pfaender, and W. T. Liao. 

In: Water Chlorination: Environmental Impact and 
Health Effects, Vol. 2, Jolley, R.L., Gorchev, H. 
and Hamilton, D.H.,Jr., -). of a 
Conference, October 31-November 4, 1977, Gatlin- 
burg, Tennessee, p 15-28, 1978 6 fig, 2 tab, 17 ref. 


Descriptors: *Environmental effects, *Water pollu- 
tion, *Chlorination, Freshwater, Chemistry, Ana- 
lytical techniques. 


This r tt smmenentine Soviet Rentnee tb taee 
which includes the isolation, concentration and 
chemical degradation of natural humic material 
and the controlled laboratory reaction of phenolic 
model compounds with chlorine. From a 500 gal. 
sample of lake water, humic ma was isolated 
and concentrated to 20 liters of humic-hymato- 
melanic fraction and 10 liters of fulvic acid frac- 
tion. Elemental analysis of further purified humic- 
hymatomelanic acid solids hea a C:H:0:N 
ratio of 1.0:1.17:0.61:0.05. Products of de; 
of humic-hymatomelanic acid are listed. only 
model compound chlorination investigation report- 
ed was resorcinol. Chloroform production was 
measured at various resorcinol concentrations and 
it was noted that as the CI/C ratio increased, 
relative chloroform production increased linearly 
up to a ratio value of 1.14 + or - 0.09 Data 
indicated that free residual chlorine exists beyond 
this value. GC/MS analysis of ether extracts of 
reaction mixtures before the endpoint revealed the 
presence of a cyclopentene derivative which in- 
creased in concentration as the concentration of 
resorcinol increased and is believed to be the fon 
cipal product formed in addition to chloro 
cyclopentene disappears at the reaction end- 
point. No other nonpolar products were detected 
past the endpoint. (See also W79-05435) (Chilton- 
ORNL 


W79-05437 


AQUEOUS CHLORINATION OF SOME PHE- 
NOLIC ACIDS, 

Academy of Natural Sciences of Philadelphia, 
Avondale, PA. Stroud Water Research Center. 
A. L. Rockwell, and R. A. Larson. 

In: Water Chlorination: Environmental Impact and 
Health Effects, Vol. 2, Jolley, R. L., Gorchev, H. 
and Hamilton, D. H., Jr. (Eds.). Proceedings of 
Conference, October 31-November 4, 1977, Gatlin- 
burg, Tennessee. p 67-74, 1978 2 fig, 16 ref. 


Descriptors: ‘*Chlorination, *Water pollution, 
Freshwater, Chemistry, Water chemistry, Phenols. 


An investigation of the formation of chlorophenols 
from chlorination of waters containing phenolic 
acids is reported. Aqueous chlorination and decar- 
boxylation of aromatic acids occurred in two steps. 
Addition of chlorine from hypochlorite to an aro- 
matic ring was electrophilic and thus favored by 
electron-donating sustituents. In decarboxylation 
an intermediate with a negative charge is generat- 
ed. Delocalization of this charge by resonance to 
the aromatic carbon atoms ortho to the phenolate 
group is favored by electron-withdrawing substi- 
tuents. Kinetic data and product analyses are in 
accord with the proposed mechanism. (See also 
winaeite (Chilton-ORNL) 

W79-0544 


A PROGRAM TO INTRODUCE SITE-SPECIF- 
IC CHLORINATION REGIMES AT ONTARIO 
HYDRO GENERATING STATIONS, 

Ontario Hydro, Toronto. 

J. A. Grieve, L. E. Johnston, T. G. Dunstall, and 
J. Minor. 

In: Water Chlorination, Environmental Impact and 
Health Effects, Vol. 2, Jolley, R.L., Gorchev, H., 
and Hamilton, D.H.,Jr. (Eds.). Proceedings of a 
Conference, October 31-November 4, 1977, Gatlin- 
burg, Tennessee, p 77-94, 1978 14 fig, 13 ref. 


Descriptors: *Environmental effects, *Chlorina- 
tion, Water pollution, Analytical techniques, Fish, 
White bass, Discharge(Water), Sites, Stations. 


Poca ge of this study was to develo +) goed 
specific chlorination regimes which would opti- 


54 


sensitive or accurate Princeton 

search method. (See also W79-05435) (Chilton- 
ORNL) 

W79-05442 

A PRELIMINARY LOOK AT 

OF IRINATION ON SE- 


Chlorination, En ey, RL Gorcey, H 
Health Effects, Vol. 2, Jolley, R.L., 
and Hamilton, D.H.,Jr., (Eds). Proceedings 
Conference, October 31-November 4, a 177 Bis 
burg, » Teamtaiee, p 95-109, 1978. 5 tab, 19 ref. 


havior ly pronounced in carp. Mor- 
talities occ’ most rapidly in spotfin and emer- 
ald shiners, were in’ in common shiner 


and carp and slowest in bluegill. Mucus loss was a 
general response in all five species with the degree 
Of occurrence being influenced by exposure time, 
concentration, chlorine form and fish species. All 
five species tested some an inverse relationship 

i to monochlor- 


between tem and resistance to 
amine. (See iso W79 W79-05435) (Chilton-ORNL) 


W79-05443 


TOWARD AN UNDERSTANDING OF THE 
TOXICITY OF INTERMITTENT EXPOSURES 
OF TOTAL RESIDUAL CHLORINE TO 
FRESHWATER FISHES, 

Oregon State Univ., Corvallis. Oak Creek Lab. of 
Biology. 

G. L. Larson, and D. A. Schlesinger. 

In: Water Chlorination, Environmental Im and 
Health Effects, Ma i Os > L., Gore or 
and Hamilton, D. fs Proceedings o! a 
Conference, October 31-November 4, 1977, gw 
burg, Tennessee, p 111-122, 1978. 4 fig, 1 tab, 9 ref. 


Descriptors: *Environmental effects, *Chlorina- 
tion, *Fish, Water pollution, Freshwater fish, Bass, 
Largemouth bass, Toxicity. 


Acute toxicity, and the effect of temperature on 
acute toxicity, on largemouth bass of total residual 
chlorine at different concentrations, exposure dura- 
tions and frequencies was evaluated. Groups of 
largemouth bass were exposed to high-spike pat- 
tern of exposure, low-spike pattern of exposure and 
square pattern of exposure. Relationships between 
mortality and the area under the time-concentra- 
tion exposure curve were not significantly different 
for the three patterns. Intervals between 

were only two hours for fish receiving two 90-1nin 
exposures and this was not enough time for recov- 
ery. Temperature was shown to influence toler- 
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ance with fish being more tolerant at 13.1 C than at 
24.3 C. It was concluded that sudden increase in 
temperature over acclimation temperature de- 
creases the tolerance of fish to residual chlorine 
so reg (See also W79-05435) (Chilton- 


) 
W79-05444 
INFLUENCE OF CHLORINE FORM AM- 
IN THE TOXICITY 
OF CHLORINATION TO 
FRESHWATER 


7 Chlorination: Environmental Im; +« 
Health Effects, Vol. 2, Jolley, R.L., Gorchev, H., 
ton, Ly Ste ti Prc of a 

ference, October 31-November 4, 1977, Gatlin- 
 Feamainee. p 123-133, 1978 6 fig, 2 tab, 9 ref. 


Descriptors: *Environmental effects, *Water pollu- 

*Chlorination, Tem “rou , Fish, Mortality, 
Toxicity, Hinavpice OR rout, Salmon, Sunfishes, 
Shiners, Channel catfish 


Bioassays using death as the endpoint were con- 
ducted on rainbow trout, coho salmon, golden 
shiner, bluegill and channel catfish which had been 
to intermittent chlorination at various 
At median lethal concentrations, 
there was a slight temperature effect on free chlo- 
rine toxicity to rainbow trout, bluegill and channel 
catfish and a greater effect on golden shiners. 
Temperatures i ed the middle of the tolerance, one 
caused a ly greater sensitivity nt chlorine in 
trout and ae No significant differences in 
LCSO0 values at different temperatures for monoch- 
loramine pulses were observed in salmon or cat- 
fish. Shiners exhibited an inverse temperature 
effect for monochloramine pulses. 0.5 mg/l TRC 
(total residual chlorine) with 0.38 mer free chlo- 
rine resulted in 50% death with onl y one chlorina- 
tion pulse but a chloramine pulse of 0.5 mg/1 with 
no free chlorine gave an LT50 of 40 pulses. A 3.3- 
4.5 fold difference in TRC LCS50 values was found 
between free chlorine and monochloramine doses 
in trout, coho and golden shiners. Channel catfish 
ed greater sensitivity to chloramine than 
other species but were still less affected by chlora- 
mine free chlorine. (See also W79-05435) 
(Chilton-ORNL) 
W79-05445 


THE USE OF VARIOUS AVOIDANCE INDI- 
TO EVALUATE THE BEHAVIORAL RE- 
SPONSE OF THE GOLDEN SHINER TO COM- 
PONENTS OF TOTAL RESIDUAL CHLORINE, 
Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Dept. of Biology; and Virginia Polytechnic 
Inst. and State Univ., Blacksburg. Center for Envi- 
ronmental Studies. 

SR. Lae D.S. Cherry, K. L. Dickson, and J. 

r 

In: Water Chlorination: Environmental Impact and 
Health Effects, Vol. 2, Jolley, R.L., Gorchev, H., 
and Hamilton, D.H.,Jr., (Eds). Proceedings of a 
Conference, October 31-November 4, 1977, Gatlin- 
varg. Tennessee. p 135-147, 1978. 4 fig, 1 tab, 24 


Descriptors: *Environmental effects, *Chlorina- 
tion, Fish behavior, Shiners, Temperature, Fish, 
Water pollution, Avoidance response, Acclimation 
temperature. 


The objectives of this study were to evaluate 
standardized methods and indices for chlorine 
avoidance investigations; to determine if avoidance 
behavior is correlated with a specific component of 
the total residual; and to evaluate the Saaemce of 
acclimation temperature on avoidance behavior by 
golden shiners. Total residual chlorine (TRC), free 
tesidual chlorine (FRC), and combined residual 
chlorine (CRC) avoidance thresholds varied with 
acclimation temperature, being similar at 12, 18 
and 30C and maximal at 24C. HOCI avoidance 
thresholds were consistent with acclimation tem- 

perature, ~~ kh from 0.015-0.017 mg/l. It was 
spacteded that the hypochlorous acid fraction of 
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the total residual chlorine directs golden shiner 
chlorine avoidance behavior. (See also W79-05435) 
(Chilton-ORNL) 

W79-05446 


AVOIDANCE OF MONOCHLORAMINE: TEST 
TANK RESULTS FOR i pall TROUT, 

COHO SALMON, ALEWIFE, YELLO W PERCH 

AND SPOTTAIL SHINER, 

WAPORA, Inc. Washington, DC. 

R. B. Bogardus, D. B. Boies, T. C Teppen, and F. 

J. Horvath. 

In: Water Chlorination: Environmental Impact and 

Health Effects, Vol. 2, Jolley, R. L., Gorchev, H., 

and Hamilton, D. H., Jr., (Eds). Proceedings of 

Conference, October 31-November 4, 1977, Gatlin- 

burg, Tennessee. p 149-161, 1978. 2 fig, 7 ref. 


Descriptors: *Environmental effects, *Chlorina- 
tion, *Water pollution, Fish, Fish behavior, Trout, 
Salmon, Shiners, Yellow perch, Chlorine, Toxic- 
ity, Schools(Fish), Avoidance, response. 


All species tested in this study showed a tendency 
toward i ing avoidance as the concentration 
of monochloramine was gradually increased. All 
species exhibited either schooling or gregarious 
behavior which was important in the avoidance 
response of the species. ess signs were occa- 
sionally observed in all species but no deaths oc- 
curred — testing. Juvenile coho salmon exhib- 
ited teritoriality which had important ramifications 
upon their avoidance response. It was concluded 
that avoidance is a characteristic of chlorine toxic- 
ity in combination with level of detection, condi- 
tioned or learned response and acclimation, and 
cannot be relegated to a rigid, precise code of 
behavior. (See also W79-05435) (Chilton-ORNL) 
W79-05447 


INVESTIGATION OF THE EFFECTS OF HA- 
LOGENATED ORGANIC COMPOUNDS PRO- 
DUCED IN COOLING SYSTEMS AND PROC- 
ESS EFFLUENTS ON AQUATIC ORGANISMS, 
Oak Ridge National Lab., TN. Environmental Sci- 
ences Div. 

J. R. Trabalka, and M. B. Burch. 

In: Water Chlorination: Environmental Im and 
Health Effects, Vol. 2, Jolley, R.L., Gorchev, H., 
and Hamilton, D.H.,Jr., .). Proceedings of a 
Conference, October 31-November 4, 1977, Gatlin- 
burg, Tennessee. p 163-173, 1978. 4 tab, 18 ref. 


Descriptors: *Environmental effects, *Water pollu- 
tion, *Chlorination, Freshwater, Toxicity, Carp, 
Embryonic growth stage, ae Sewage ef- 
fluents, Cooling water, Chlorophenol. 


Tests were conducted for three synthetic effluents 
based on identifications from sewage effluent and 
cooling waters. Embryos of carp (Cyprinus carpio) 
and the cladoceran a pulex) were used in 
the studies. Results of tests on carp embryos 
showed a trend in comparative toxicity (LC50 for 
secondary sewage effluent < Mississippi River 
cooling water < Watts Bar Reservoir cooling 
water). 96-hr LC50 values for Daphnia 1 og ex- 
posed to the effluents showed toxicity of the syn- 
thetic secondary sewage effluent > Mississippi 
River cooling water > Watts Bar Reservoir cool- 
ing water. It was concluded that the toxicity of the 
chloro-organics tested was primarily attributable to 
its chloro-phenol content and that acute toxicity 
was demonstrable in the carp embryo and Daphnia 
pulex at levels Ze riger ara three orders of mag- 
nitude greater than those in actual ef- 
fluents. (See also W79-05435) (C hilton-ORNL) 
W79-05448 


BROMINATED COMPOUNDS FOUND IN 
WASTE-TREATMENT EFFLUENTS AND 
THEIR CAPACITY TO BIOACCUMULATE, 
Environmental Research Lab., Duluth, MN. 

D. W. Kuehl, G. D. Veith, and E. N. Leonard. 

In: Water Chlorination: Environmental Im; and 
Health Effects, Vol. 2, Jolley, R.L., Gorchev, H., 
and Hamilton, D.H. Jr. (Eds). Proceedings of Con- 
ference, October 31-November 4, 1977, Gatlin- 
burg, Tennessee, p 175-192, 1978 6 fig, 3 tab, 17 


Effects Of Pollution—Group 5C 
ref. 


Descriptors: *Environmental effects, *Water pollu- 
tion, *Chlorination, Bromine, Water treatment, 
Disinfection, Fish, Absorption, Bioaccumulation. 


Fathead minnows exposed to bromine-chloride- 
treated and nondisinfected effluent were analyzed. 
This analysis resulted in the isolation and identifi- 
cation of a series of brominated phenols, anisoles 
and heterocyclic and heterocyclic aromatics. Al- 
though the organobromine residues were observed 
at concentrations at least an order of magnitude 
less than the toxic chemicals such as PCB and 
chlordane that were present in the raw wastes, the 
smaller bioconcentration factors for the polar bro- 
minated chemicals suggest that measurable water 
concentrations of these chemicals are likely to be 
present in chlorobrominated wastewater. It was 
recommended that the aqueous chemistry of bro- 
mination of organic chemicals and measurement of 
the products in wastewaters be studied to deter- 
mine if chlorobromination is more advantageous 
than chlorination with respect to the halogenated 
chemicals produced. (See also W79-05435) (Chil- 
ton-ORNL) 

W79-05449 


REACTIONS IN CHLORINATED SEAWATER, 
Rosenstiel School of Marine and Atmospheric Sci- 
ence, 

For primary bibliographic entry see Field 5A. 
W79-05450 


DDT, PCB AND CHLORINATED BENZENES 
IN THE MARINE ECOSYSTEM OFF SOUTH- 
ERN CALIFORNIA, 

Southern California Coastal Water Research Proj- 
ect, El Segundo. 

D. R. Young, and T. C. Heesen. 

In: Water Chlorination: Environmental Impact and 
Health Effects, Vol. 2, Jolley, R.L., Gorchev, H. 
and Hamilton, D.H., Jr. wn Proceedings of a 
Conference, Gatlinburg, Tennessee, October 31- 
November 4, 1977, p 267-290, 1978. 5 fig, 6 tab, 29 
ref. EPA R 803707. 


Descriptors: *Chlorination, *Water chemistry, 
Chlorine, Chlorinated hydrocarbon pesticides, 
DDT, Polychlorinated biphenyls, Environmental 
effects, Water pollution, Waste water(Pollution), 
Sediments, Fish. 


Findings on DDT and PCB inputs, distributions 
and impacts are compared with results on chlorin- 
ated benzenes in the same ecosystem. DDT, PCB 
and chlorinated benzene concentrations in flat fish 
residing near a major municipal outfall were relat- 
ed to concentration of these compounds in the 
sediments. Contamination of sediments by DDTs 
and PCBs was seen to result in persistent contami- 
nation of marine organisms after major reductions 
in dominant inputs occurred. DDT residues of >5 
ppm in bottom feeding fish ap to have caused 
deaths of captive marine birds feeding on these fish 
for more t' a year. Unchlorinated municipal 
wastewaters were the dominant source of chlorin- 
ated benzenes in the Bight. Differences between 
input rates of DDT, PCB and chlorinated benzenes 
and concentration of corresponding compounds 
iw in resident fish are partially explained by 
igher inputs of DDT and PCB residues in the 
past. High solubilities and bio-accumulation factors 
are also of importance. (See also W79-05435) (Chil- 
ton-ORNL) 
W79-05455 


BIOLOGICAL AND CHEMICAL EFFECTS OF 

CHLORINATION AT COASTAL POWER 

PLANTS, 

Woods Hole Oceanographic Institution, MA. 

J. C. Goldman, J. M. Capuzzo, and G. T. F. 

Wong. 

In: Water Chlorination: Environmental Impact and 

Health Effects, Vol. 2, Jolley, R.L., Gorchev, H. 

and Hamilton, D.H., Jr., (Eds.). Proceedings of a 

Conference, October 31-November 4, 1977, Gatlin- 

be 3 Tennessee, P 291-305, 1978. 8 fig, 10 ref. 
A E(11-1)-2532 











Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5C—Effects Of Pollution 


Descriptors: *Environmental effects, *Water pollu- 
tion, *Chlorination, Sea water, Sere ow 
Coasts, Phytoplankton, Zooplankton, al 
growth stage, Chemistry. 


This report reviews research findings and offers 
recommendations on chlorination practice at coast- 
al power plants. The complexity of the chemistry 
of chlorine in sea water is discussed and concern is 
expressed over the potential toxicity of unidenti- 
fied compounds. It was concluded that chlorina- 
tion effects on larval zooplankton at power plants 
is more serious than effects on phytoplankton. 
Growth rates of some commercially important Bl 
cies were found to be seriously retarded 
exposure to sublethal chlorine concentrations 
while phytoplankton growth rates of recovered 
cells did not appear to be permanently affected. It 
was suggested that the practice of dechlorination 
immediately after entrainment should be consid- 
ered. (See also W79-05435) (Chilton-ORNL) 
W79-05456 


TOXICITY SCREENING OF FIFTEEN CHLOR- 
INATED AND BROMINATED COMPOUNDS 
USING FOUR SPECIES OF MARINE PHYTO- 
PLANKTON, 

Environmental Protection Agency, Gulf Breeze, 
FL.; and Environmental Research Lab., Johns 
Island, SC. Bears Bluff Field Station. 

S. J. Erickson, and A. E. Freeman. 

In: Water Chlorination: Environmental Impact and 
Health Effects, Vol. 2, Jolley, R.L., Gorchev, H. 
and Hamilton, D.H., Jr., (Eds.). Proceedings of a 
Conference, October 31-November 4, 1977, Gatlin- 
burg, Tennessee, p 307-310, 1978. 1 tab, 3 ref. 


Descriptors: *Chlorination, *Toxicity, Algae, Sea 
water, Marine algae, Environmental effects, Water 
pollution, Phytoplankton. 


The toxicity screening tests investigated in this 
work were performed on Skeletonema costatum, 
Thalassiosira pseudonana, Glenodinium halli, and 
Isochrysis galbana. The concentration of test com- 
pounds which inhibited or stimulated cell division 
were determined and are presented in tables. All 
four species of algae responded to the compounds 
in a like manner. Monochloramine was the most 
inhibitory compound tested. Halogenated phenols 
gave varied responses. At the concentrations 
tested, p-chlorophenol and 2,4,6-tribromoanisole 
yielded no toxic effects. Five compounds were 
growth inhibitory (p-bromophenol <2,4,6-tribro- 
moanisole < 2,4,6-trichlorophenol <_pentachloro- 
Lar gym < pentabromophenol). Pentachlorophenol 
= ae were highly inhibitory. 
alogenated hydrocarbons were all stimula- 
bid to the algae. (See also W-79-05435) (Chilton- 
ORNL) 


W79-05457 


SEASONAL CHRONIC TOXICITY OF CHLOR- 
INATION TO THE AMERICAN OYSTER, 
CRASSOTREA VIRGINICA (G), 

Environmental Protection Agency, Gulf Breeze, 
FL.; and Environmental Research Lab., Johns 
Island, SC. Bears Bluff Field Station. 

G. I. Scott, and D. P. Middaugh. 

In: Water Chlorination: Environmental Impact and 
Health Effects, Vol. 2, Jolley, R.L., Gorchev, H. 
and Hamilton, D.H., Jr., (Eds.). Proceedings of a 
Conference, October 31-November 4, 1977, Gatlin- 
a Tennessee, p 311-328, 1978. 7 fig, 3 tab, 22 
ref. 


Descriptors: *Environmental effects, *Chlorina- 
tion, Water pollution, Oysters, Toxicity, Seasonal, 
Mortality, Temperature, Feeding. 


In order to assess the effects of chronic exposure of 
oysters to chlorination the following measurements 
were made: daily percentage survival; shell height 
prior to and at the end of each seasonal exposure; 
growth; and condition index as determined by the 
Galtsoff method. Results indicated that chronic 
exposures of C. virginica to chlorine-produced- 
oxidant (CPO) products can produce considerable 
mortality at high concentrations and severe suble- 
thal effects at lower levels. Toxicity is related to 


seasonal changes in measured CPO concentrations, 
temperature and the physiological condition of the 
oyster. Sublethal effects to be related to 
scbections ta feeding end laccensod Sveldision 6 
CPO. This resulted in reduced tissue production 
causing severe reductions in the size of gonadal 
tissues as well as increased dependence gly- 
reserves during Tena petal to ee. {See also 
W79-05435) (Chilton-O 
W79-05458 


EFFECTS OF CHLORINATED SEA WATER 
ON DECAPOD CRUSTACEANS, 

Virginia Inst. of Marine Science, Gloucester Point. 
M. H. Roberts, Jr. 

In: Water Chlorination: Environmental Impact and 
Health Effects, Vol. 1. Jolley, R.L., Gorchev, H. 
and Hamilton, D.H., Jr., (Eds.). of a 
Conference, October 31-November 4, 1977, 

burg, Tennessee, p 329-339, 1978. 4 fig, 3 tab, 2 ref. 
EPAR 803872-01, & R 803872-02. 


Descriptors: *Environmental effects, *Chlorina- 
tion, Water pollution, Crabs, Embryonic growth 
stage, Larvae, Toxicity, Seasonal, Resistance. 


Eggs and larvae of Panopeus herbstii and Pagurus 

longicarpus were ex) to reasonably uniform 

concentrations of chlorine-induced-oxid = 

in a continuous flow system. Data indicated 

ico herbstii eggs were more tolerant of CIO than 
Larvae of both species were more sensitive 

than adults. Zoeal stages have a relatively ure 4 

calcified exoskeleton which is more 

soo tae cas uncial tat iacen elaine 

sensitive to toxicants during molting. It was noted 

scastely souks dows er Beate sueancteth Inetne 

acutely toxic dose for P. herbstii zoeae, with larvae 

produced late in the normal breeding season being 

more sensitive than those produced yr hy 

of the breeding season. (See also W79-05435) (Chil. 

ton-ORNL) 

W79-05459 





THE RELATIVE SENSITIVITY OF PACIFIC 
NORTHWEST FISHES AND INVERTEBRATES 
TO CHLORINATED SEA WATER, 

Battelle Pacific Northwest Labs. Sequim, WA. 
Marine Research Labs. 

T. O. Thatcher. 

In: Water Chlorination: Environmental Impact and 
Health Effects, Vol. 2, Jolley, R. L., Gorchev, H. 
and Hamilton, D. H., Jr., (Eds.). Proceedings of a 
Conference, October 31-November 4, 1977, Gatlin- 
burg, TN., p 341-350, 1978. 1 tab, 20 ref. ERDA 
EY-76-C-06-1830. 


Descriptors: *Environmental effects, *Chlorina- 
tion, Water pollution, Sea water, Toxicity, Fish, 
Invertebrates, Mortality. 


The relative sensitivity of 8 fish and 7 invertebrate 
species to chlorinated sea water was determined 
using a series of 96-hr LC50 continuous flow bioas- 
says. Fish were generally more sensitive than in- 
vertebrates. Three rather distinct groups with dif- 
fering sensitivity were observed. The most sensi- 
tive group (exhibiting 96-hr LCSO values from 
0.026 mg/l total residual ovidant (TRO) up to 
0.119 mg/l TRO) included 3 salmon species, Pacif- 
ic herring, shiner perch, English sole, Pacific sand 
lance and Pandalus goniurus. Intermediate sensitiv- 
ity (96-hr LC50O values ranging from 0.118 mg/l 
TRO to 0.199 mg/l TRO) was shown by C. 
nigricauda, amphipod (Anonyx sp.), mysid 

mysis sp) threespine stickleback, and coon stripe 
shrimp. The most resistant up (96-hr LCS5O 
values ranging from 0.583 mg/1 TRO to 1.530 mg/ 
1 TRO) consisted of two invertebrates, the amphi- 
pod (Pontogeneia sp) and shore crabe (Hemigrap- 
sus nudus and H. oregonesis). It was observed that 
the mortality/concentration curves are parallel for 
all species tested suggesting that the same mecha- 
nism of toxicity is producing mortality. (See also 
W79-05435) (Chilton-ORNL) 

W79-05460 


RESPIRATORY AND OSMOREGULATORY 
RESPONSES OF WHITE PERCH (MORONE 
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Descrij 


tion, * re lution, Mussels, bay eng water, 
Mortality, Chlorine, Intakes, Screens, Iron. 


This describes ts using Mytilus 
ohie the test or; ae we forrcnk sulfate- 
treated sea water studies of intake screea 
debris which assess the extent of pepe Bo Lopes 


Data from batch-treated 

ferrous sulfate depressed yen foot activity and bys 
production in ry 

treated water. -term ters eta byssus 


thread production showed that ferrous sulfate did 
not reduce the counts of yuna pene testy by 
comparison with untreated animals and there was 
no significant difference in thread production be- 
tween treatments. Examination of screen washing 
debris showed that at the start- ag chlorination in 
the spring, 400 starfish of 20-200 mm size were 
caught on the screens within an hour of venti 
chlorine. A similar number were caught the fol- 
lowing day when continuous schedule was begun 
but debris examined 3 months later revealed no 
starfish in a 13-hr sampling period. Mussels collect- 
ed in spring were nearly all empty shell. Lave 
mussels were found in the debris in summer 
gesting that a thriving population exists within 
cooling tunnels. (See oo W79-05435) (Chilton- 
ORNL 

W79-05462 


RESPONSE OF ENTRAINED PLANKTON TO 
LOW-LEVEL CHLORINATION AT A COAST- 
AL POWER STATION, 

Central Electricity Generating Board, Southamp- 
ton (England). Marine Biological Lab.; and Central 
Electricity Generating Board, Fawley (England). 
Fawley Power Station. 

M. H. Davis, and J. sey oer 

In: Water Chlorination: Environmental Impact and 
Health Effects, Vol. 2, Jolley, R. L., Gorchev, by 
and Hamilton, D. H., Jr., ). Proceedings of 
Conference, October 31-November 4, 1977, Gatlin: 
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burg, TN., p_369-376, 1978.1 fig, 2 tab, 16 ref. 


: *Environmental effects, *Chlorina- 
Cooling water, Chlorine, Mortality, 
a me Nuclear powerplants. 


This paper field investigations of the side 
effects “h: ehlogieation on plankton pumped 


the of 
on. pong a sane power 


48 hrs later i i ly at 

Uilstea chesutmedide thave tes pom Dostens 

7 emoen ce he with chlorine 
ing 95% at 1.0 ppm. The 3-hr 


ECS5O (effective initial concentration for 50% re- 
duction in productivity) was 0.09 ppm. Bacterial 


activity virtually when chlorination was in 
at hie Bhat com sero eaonted yaad 

warrant further in- 
resigaton (See'also 35) (Chilton-ORNL) 


THE EPIDEMIOLOGIC APPROACH TO THE 
EVALUATION OF ORGANICS IN DRINKING 
WATER, 

Paproemental Protection Agency, Cincinnati, 


K, P. Cantor, and L. J. McCabe. 

In; Water Chlorination: Znvironmental Impact and 

i L,, Cestoy, B 
q Proceedings of a 

Conference, October 31-November 4, 1977, Gatlin- 

burg, Tennessee, p 379-391. 1978. 3 tab, 23 ref. 


: *Chlorination, *Public health, *Epi- 
, Water pollution, Reviews, Water pol- 
ects, Human diseases. 


demio 
lution 


This paper reviews the background against which 
current studies on the epidemiologic method as 
applied to the evaluation of health risks of water- 
borne carcinogens will be reviewed and suggests 
directions for future research. Problems involved 
in epidemiologic methods are discussed and indi- 
vidual studies are reviewed. (See also W79-05435) 
(Chilton-ORNL) 

W79-05464 


A CASE CONTROL STUDY OF GASTROIN- 
TESTINAL AND URINARY TRACT CANCER 
MORTALITY AND DRINKING WATER 
CHLORINATION, 

Hunter Coll., New York. School of Health Sci- 


ences. 

M. Alavanja, I. Goldstein, and M. Susser. 

In: Water Chlorination: Environmental Impact and 
Health Effects, Vol. 2, Jolley, R. L., oe anaaphhy 
and Hamilton, D. H.,. Jr. (Eds). Proceedings 
Conference, October 31-November 4, 1977, Clint 
burg, Tennessee, p 395-409. 1978. 6 tab, 7 ref. 


Descriptors: *Chlorination, *Environmental ef- 
fects, *Public health, Disease, Water pollution, 
Water pollution effects, Water ee sources, 
Human diseases, Mortality, New 


In this study a total of 3446 gastrointestinal and 
urinary tract cancer mortalities and 3444 individ- 
omy matched controls were analyzed. Inadequate 
we 2 wality data in the seven counties represent- 
study prevented the making of a defini- 
pd ps that chlorination was directly or indi- 
rectly responsible for the greater risk of cancer 
mortality in chlorinated water areas. The follow- 
ing conclusions were drawn: Males living in chlor- 
inated water areas of Erie, Rensselaer and Schen- 
ectady counties (N.Y. state) and females living in 
the chlorinated water areas of Erie and Schenec- 
tady counties are at a greater risk of gastrointesti- 
nal tract cancer mortality than are 
individuals living in nonchlorinated water areas. 
This excess risk of GI and UT cancer is not due to 
a disparity in the age, race, or ethic distribution of 
the population or to an urban/rural factor, hazard- 
ous occupation, inorganic carcinogens or a sur- 
face/ground water difference. (See also W/79- 
05435) (Chilton-ORNL) 
W79-05465 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


MUTAGENICITY AND WATER CHLORINA- 
TION: PROSPECT AND PERSPECTIVE, 

Oak Ridge National Lab., TN. 

R. B. g. 

In: Water Chlorination: Environmental Impact and 
<_ Effects, aver a ~ , Gorchev, me 
Hamilton, t., ‘oceedings of 
Conference, October 31-November 4, 1977, Gatlin- 

burg, Tennessee, p 411-416. 1978. 6 ref. 


Descriptors: *Chlorination, *Public health, Envi- 
ronmental effects, Water pollution, Water pollu- 
tion effects, Water pollution sources, Human dis- 
eases, Genetics. 


This paper presents an overview of mutagenicity 
and mutagenicity tests and the extent to which 
they are relevant to the assessment of water chlor- 
ination’s impact on public health. The areas dis- 
cussed include genetic toxicology, the relationship 
between mutagenesis and carinogenesis, and the 
indirect health effects on humans of mutation and 
selection processes. It was concluded that muta- 
genesis is a difficult area to put into perspective 
due to the fact that there are too many loose ends 
in the field. Data shows that it is, however, an 
important toxicological.end point. (See also W79- 
05435) (Chilton-ORNL) 

W79-05466 


THE MUTAGENIC ACTIVITY OF HALOGE- 

NATED COMPOUNDS FOUND IN CHLORIN- 

ATED DRINKING WATER, 

SRI International, Menlo Park, CA. 

V. F. Simmon, and R. G. Tardiff. 

In: Water Chlorination: Environmental Impact and 

Health Effects, Vol. 2, Jolley, R. L., Gorchev, H. 

and Hamilton, D. H., Jr., (Eds). Proceedings of a 

Conference, October 31-November 4, 1977, Gatlin- 

burg: TN., p 417-431, 1978. 16 fig, 20 ref. EPA 68- 
11-74. 


Descriptors: *Chlorination, *Public health, Potable 
water, Water pollution sources, Water pollution, 
Human diseases, Genetics, Environmental effects. 


In this study, 22 halogenated compounds were 
assayed for mutagenic activity by the Ames Salmo- 
nella/microsome procedure. Although CCl4 and 
CHCI3 are recognized carcinogens in rodents, the 
investigators were unable to establish a dose-de- 
pendent or time dependent increase in the number 
of mutants. Known carcinogens that were muta- 
genic were vinyl chloride, vinylidene chloride, 1,2- 
dichloroethane, _1,1,2-trichloroethylene, _bis(2- 
chloroethyl) ether, methyl iodide, and bromoform. 
Bromodichloromethane and 
chlorodibromomethane, which have not been 
tested for carcinogenic activity, were found to be 
mutagenic. The halomethanes were all mutagenic. 
Within each class of chemicals, mutagenic activity 
was proportional to chemical reactivity. It was 
concluded that the high correlation between 
chemicals that are mutagenic and carcinogenic and 
the evidence that mutagens are deleterious indicate 
that the number and amount of alkyl halides in 
potable water should be reduced. (See also W79- 
05435) (Chilton-ORNL) 

W79-05467 


MUTAGENICITY OF COMPLEX MIXTURES 
FROM DRINKING WATER, 

Cincinnati Univ., OH. Dept. of Microbiology. 

J. C. Loper, D. R. Lang, and C. C. Smith. 

In: Water Chlorination: Environmental Impact and 
Health Effects, Vol 2, Jolley, R. L., Gorchev, H 
and Hamilton, D. H., Jr. (Eds). Proceedings of a 
Conference, October 31-November 4, 1977, Gatlin- 
burg, Tennessee, p 433-450. 1978. 6 fig, 6 tab, 12 
ref. EPA R804202. 


Descriptors: *Chlorination, *Public health, Envi- 
ronmental effects, Water pollution, Water pollu- 
tion sources, Human diseases, Genetics, Potable 
water. 


Samples of organic residues isolated from drinking 
water by the reverse osmosis procedure were as- 
sayed for their mutagenic activity. This study 
clearly indicates that these residues produce muta- 
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genesis in Salmonella tester strains. The residues 
and subfractions from water of different cities 
show city-specific patterns which are relatively 
stable form samples taken at 2 - 3 month intervals. 
Indications of mutagenic or carcinogenic activity 
in these mixtures can be compared with 

data being generated with known constituents of 
drinking water to make possible the detection of 
comutagenic, cocarcinogenic or antagonistic activ- 
ities of co: we teape teks in . mixtures. (See also W79- 
05435) (C 

W79-05468 . 


A PRIORI PREDICTIVE METHODS OF AS- 
SESSING HEALTH EFFECTS OF CHEMICALS 
IN THE ENVIRONMENT. 

Se ad Univ., Berkeley. Lawrence Berkeley 


a J. Kland. 

In: Water Chlorination: Environmental Impact and 
Health Effects, Vol. 2, Jolley, R. L., Gorchev, H. 
and Hamilton, D. H., Jr., (Eds). Proceedings of a 
Conference, October 31-November 4, 1977, Gatlin- 
ae Tennessee, p 451-469. 1978. 7 fig, 2 tab, 23 
ref. 


Descriptors: *Chlorination, *Public health, Envi- 
ronmental effects, Water pollution, Chemicals, 
Chemical wastes, Forecasting. 


Four pega spstpem teers relationships 
(SAR), actor analysis(FA), pattern 
recognition(PR), and molecular connectivity(MC)) 
for assessing the multifactorial problems of toxicity 
and carcinogenicity are described. It was conclud- 
ed that none of these techniques provides easy 
answers but that PR and MC both merit more 
intensive investigation as predictive tools. (See also 
W79-05435) (Chilton-ORNL) 

W79-05469 


DEVELOPMENT OF RESISTANT POLIO- 
VIRUS BY REPETITIVE SUBLETHAL EXPO- 
SURE TO CHLORINE, 

Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Dept. of Biology. 

R. C. Bates, S. M. Sutherland, and P. T. B. Shaffer. 
In: Water Chlorination: Environmental Impact and 
Health Effects, Vol. 2, Jolley, R. L., Gorchev, H. 
and Hamilton, D. H., Jr., (Eds). Proceedings of a 
Conference, October 31-November 4, 1977, Gatlin- 
burg, Tennessee, p 471-482. 1978. 5 fig, 1 tab, 14 
ref. 


Descriptors: *Chlorination, *Public health, Water 
pollution, Water pollution sources, Chlorine, Re- 
sistance, Viruses, Genetics. 


The studies reported here indicate that a labora- 
tory strain of poliovirus can be made more resis- 
tant to chlorine inactivation by a procedure which 
either selects for a resistant subpopulation of the 
parental population or by a direct mutagenic action 
of the halogen on the virus to produce a resistant 
variant. Not only does the virus develop increased 
resistance to chlorine inactivation but other pheno- 
typic characteristics such as plaque size and mor- 
phology change, indicating the possibility that in- 
creased resistance to chlorine inactivation could be 
accompanied by genetic changes which alter the 
virulence of the virus for the natural host. (See also 
W79-05435) (Chilton-ORNL) 

W79-05470 


EPIDEMIC PROBLEMS AND CHLORINA- 
TION OF DRINKING WATER AND SEWAGE 
IN —_ FEDERAL REPUBLIC OF GERMANY, 
Bun dheitsamt, Berlin (Germany, F.R.). 
Inst. fuer Wasser-, Boden-, und Lufthygiene. 

G. Muller. 

In: Water Chlorination: Environmental Impact and 
Health Effects, Vol. 2, Jolley, R. L., Gorchev, H. 
and Hamilton, D. H., Jr., (Eds). Proceedings of a 
Conference, October 31-November 4, 1977, Gatlin- 
burg, Tennessee, p 483-492. 1978. 3 fig, 8 ref. 


Descriptors: “Chlorination, *Water pollution, 
*Public health, Epidemics, Water pollution effects, 














Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5C—Effects Of Pollution 


Environmental effects, Human diseases, Epidemio- 
logy. 


This paper reviews the history of epidemics trans- 
mitted through drinking water in Germany and 
discusses the advantages of disinfection through 
chlorination. Because of the association of bacterial 
disease and epidemics with the use of raw river 
water for drinking purposes, ground water from 
underground aquifers is used for drinking water 
production. Water treatment and supply technique 
are not uniform but vary depending upon the 
chemical and biological conditions of the raw 
water. Chlorination varies from town to town and 
from region to region. It is stated that drinking 
water disinfection by chlorination was a decisive 
factor in combating infectious waterborn epidemic 
outbreaks but that the advantage of chlorination 
may be partially offset by the potential health 
hazards of noninfectious agents. (See also W79- 
05435) (Chilton-ORNL) 

W79-05471 


WORLDWIDE ASPECTS OF WATER CHLOR- 
INATION, 

World Health Organization, Geneva (Switzer- 
land). Div. of Environmental Health. 

L. A. Orihuela, R. C. Ballance, and R. Novick. 

In: Water Chlorination: Environmental Impact and 
Health Effects, Vol. 2, Jolley, R. L., Gorchev, H. 
and Hamilton, D. H., Jr., (Eds). Proceedings of a 
Conference, October 31-November 4, 1977, Gatlin- 
burg, Tennessee, p 493-507. 1978. 6 ref. 


Descriptors: *Environmental effects, *Water pollu- 
tion, Public health, Water quality, Chlorination, 
Water supply. 


This paper reviews the use of disinfectants for 
drinking water on a worldwide basis and the pres- 
ent global water supply situation. It was concluded 
that the severe and pervasive deficiencies in water 
supply are beginning to receive attention commen- 
surate to their importance at both national and 
international levels of government. The recom- 
mendations on community water supply of the 
United Nations Water Conferences are presented. 
(See also W79-05435) (Chilton-ORNL) 

W79-05472 


RISK ASSESSMENT OF THE HEALTH EF- 
FECTS OF WATER CHLORINATION, 

National Cancer Inst., Bethesda, MD. 

M. Schneiderman. 

In: Water Chlorination: Environmental Impact and 
Health Effects, Vol. 2, Jolley, R. L., Gorchev, H. 
and Hamilton, D. H., Jr., (Eds). Proceedings of a 
Conference, October 31-November 4, 1977, Gatlin- 
burg, Tennessee, p 509-515, 1978. 1 fig, 8 ref. 


Descriptors: *Environmental effects, *Water pollu- 
tion, *Chlorination, Public health, Water quality, 
Human diseases. 


This paper discusses the complexities of determin- 
ing risk assessments related to health effects of 
water chlorination. The chemical interactions of 
chlorine with substances present in water are dis- 
cussed. Quantitative relationships is identified as a 
major need of regulatory agencies. (See also W79- 
05435) (Chilton-ORNL) 

W79-05473 


CHLORINATION AND WATER TREATMENT 
FOR MINIMIZING TRIHALOMETHANES IN 
DRINKING WATER, 

Virginia Polytechnic Inst. and State Univ., 
burg. Dept. of Civil Engineering. 

R. C. Hoehn, C. W. Randall, R. P. Goode, and P. 
T. B. Shaffer. 

In: Water Chlorination: Environmental Impact and 
Health Effects, Vol. 2, Jolley, R. L., Gorchev, H. 
and Hamilton, D. H., Jr., (Eds). Proceedings of a 
Conference, October 31-November 4, 1977, Gatlin- 
burg, TN., p 519-535, 1978. 6 fig, 2 tab, 29 ref. 
EPA 68-01-3202. 


Blacks- 


Descriptors: *Chlorination, *Water chemistry, En- 
vironmental effects, Water quality, Water pollu- 
tion. 


The objectives were to show the effectiveness of 
powdered activated carbon (PAC) for reducing 
finished water trihalomethane (THM) concentra- 
tions when used in conjunction with routine water 
treatment (including chlorination) of a simulated 
surface water containing humic acids and to dis- 


cuss experimental results. PAC of the used in 
this study was found to be only y effective 
in reducing THM _ concentrations in finished 


waters. Coagulation with ferric sulfate, followed 
by flocculation and sedimentation, accounted for 
the majority of the reductions seen in THM con- 
centrations. THM concentrations in finished water 
correlated directly with the extent of algae 
growth. It was recommended that the tial use 
of PAC for reducing organics should not be dis- 
counted on the basis of this study. Other THM 
precursors, intermediates in the haloform reaction, 
and hazardous organics may be effectively re- 
moved by PAC. Predisinfection is ri 

when surface waters are contaminated by urban 
runoff and sewage discharges. (See also W79- 
05435) (Chilton-ORNL) 

W79-05474 


FORMATION AND OCCURRENCE OF HALO- 
FORMS IN DRINKING WATER IN THE FED- 
ERAL REPUBLIC OF GERMANY, 
Bundesgesundheitsamt, Berlin (Germany, F. R.). 
Inst. fuer Wasser-, Boden-, und Lufthygiene. 

M. Sonneborn, and B. Bohn. 

In: Water Chlorination: Environmental Impact and 
Health Effects, Vol. 2, Jolley, R. L., Gorchev, H. 
and Hamilton, D. H., Jr., (Eds). Pr of a 
Conference, October 31- November * 1977, Gatlin- 
burg, Tennessee, p 537-542. 1978. 1 tab, 14 ref. 





Descriptors: *Chlorination, *Water chemistry, 
Water pollution, Potable water, Water quality, 
Germany, Water quality standards. 


An overview is presented of water quality and the 
ordinances regulating water quality in Germany. 
Laws stipulate that the consumption of drinking 
water must not result in any impairment to the 
consumer’s health. Studies performed in 27 differ- 
ent cities revealed that only chloroform was pres- 
ent above | microg/l, while the concentrations of 
the remaining haloforms fell within the nano- 
gram/] range. The highest chloroform concentra- 
tion observed was up to 52 microg/l. It was sug- 
gested that the main reason for the lower haloform 
concentrations in drinking water in Germany com- 
pared to the higher values determined in the U.S. 
is the dosage of chlorine for disinfecting purposes. 
(See also W79-05435) (Chilton-ORNL) 

W79-05475 


OZONE, CHLORINE DIOXIDE AND CHLOR- 
AMINES AS ALTERNATIVES TO CHLORINE 
FOR DISINFECTION OF DRINKING WATER, 
Municipal Environmental Research Lab., Cincin- 
nati, OH. Water Supply Research Div. 

J. M. Symons. 

In: Water Chlorination: Environmental Impact and 
Health Effects, Vol. 2, Jolley, R. L., Gorchev, H. 
and Hamilton, D. H., Jr., (Eds). Proceedings o of a 
Conference, October 31-November 4, 1977, Gatlin- 
burg, Tennessee. p 555-560, 1978. 1 tab. 


Descriptors: *Chlorination, *Water treatment, Or- 
ganic compounds, Public health, Disinfection. 


A brief discussion and summary of a report con- 
taining papers by several authors is presented here. 
The advantages and disadvantages of chlorine as 
well as of each of the suggested alternatives are 
considered. Four alternatives presented are chlo- 
rine dioxide, ozone plus chlorine dioxide or chlora- 
mines to maintain a residual, chlorine followed 
shortly by ammonia to stop trihalomethane forma- 
tion reaction, and chlorine dosed at a concentra- 
tion less than the chlorine demand followed by 
chlorine dioxide or chloramines to maintain a re- 
sidual. Each of these options would reduce trihalo- 
methane concentrations, would provide adequate 
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initial disinfection and would a biocide in 
the distribution system. the dose of an 
disinfectant is also suggested. (See also W79-05435) 


EVALUATION OF THE CAP. OF 
ACTIVATED CARBON AND 

RESINS TO REMOVE CHLORINATED AND 

OTHER FROM TREATED 

DRINKING WA 

Drexel Univ., PA. Dept. of 

try; and Drexel Univ., PA. Environ- 

Pe Ss R. Cairo, and J. T. 

y’ 

In: Y Impact 
ol, 2, Jolley, R. L. , Gorchev, H. 

and Hamilton, D.H., Jr., ) of a 


Conference, October 31-November 4, 1977, 
tare Tennessee, p. 561-582, 1978. 6 fig, 3 tab, 12 


Descrip *Water chemistry, *Anal: tech- 
niques, ‘Chlorination, Water Ysstneay  Disinioe 


Ia: Water Chlo En Impact and 
Health Effects, Vol. 2, Jolley, R.L., Gorchev, H. 
and Hamilton, D.H., Jr., of a 


(Eds.). 
Conference, October 31-November 4, 1977 
burg, Tennessee. p. 583-591, 1978. 5 tab, 12 ref. 


Descriptors: *Water treatment, *Chlorination, Dis- 
infection, Public health, Potable water, Water 


and iodide ion by ange of 7 1 ee for- 
mation over taf iodine rm anal of 7 
that elemen 


iodide ion treatment at pH values 7.5 to 8.5 pro- 
duced 92.2 to 98.9% lower levels TTHM than did 
chlorine. At pH 9, monochloramine-iodide ion 
treatment produced only 80 to 87% lower TTHM 
levels than chlorine. In general, monochloramine- 

iodide ion produced the lowest levels of trihalo- 
methanes found during this study. (See also W79- 
05435) (Chilton-ORNL) 

W79-05479 


EFFECT OF PREOZONATION ON 
CHLOROFORM PRODUCTION _IN 
CHLORINE DISINFECTION PR' 

Michi Univ., Ann Arbor. Dept. of Environ- 
m and Industrial Health. 

T. L. Riley, K. H. Mancy, and E. A. Boettner. 

In: Water Chlorination: Environmental Impact and 
Health Effects, Vol. 2, Jolley, R. L., Gorchev, H. 
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and Hamilton, D. H., Jr., (Eds). ings of a 
Conference, October 31-November 4, 1977, Gatlin- 
burg, Tennessee. p 593-603, 1978. 2 fig, 2 tab, 14 


Descriptors: *Water treatment, *Chlorination, 
Ozone, Disinfection, Organic compounds, Public 
health, Environmental effects. 


A study is described which compares chloroform 
production between model systems using ozona- 
tion-postchlorination treatment and a model 
system using chlorination only. The effect of preo- 
zonation on chloroform production was found to 
be extremely pH-dependent. If both ozonation and 
chlorination are performed in water sys- 
tems below pH 8, prezonation is effective in reduc- 
ing chloroform production. In water systems be- 
tween pH 8 and 10, even high doses of ozone are 
relatively ineffective in reducing chloroform pro- 
duction. Either ozonation at low pH followed by 
chlorination at pH values above 10 or ozonation 
and chlorination at high pH may result in en- 
hanced chloroform luction. (See also W79- 
05435) (Chilton-O) ) 

W79-05480 


TRIHALOMETHANE REDUCTION AT THE 
LOUISVILLE WATER COMPANY, 

Louisville Water Co., KY. 

S. A. Hubbs, J. S. Zogorski, D. A. Wilding, A. N. 
Arbuckle, and G. D. Allgeier. 

In: Water Chlorination: Environmental Impact and 
Health Effects, Vol. 2, Jolley, R.L., Gorchev, H. 
and Hamilton, D.H.,Jr., (Eds.). ings of a 
Conference, October 31-November 4, 1977, Gatlin- 
burg, Tennessee. p 605-611, 1978 2 fig, 7 ref. 


Descriptors: *Chlorination, *Water treatment, Or- 
— compounds, Environmental effects, Public 
ith, Ammonia. 


This paper reports a pri designed to establish 
analytical procedures, ine the occurrence 
and variation of trihalomethanes (THMs) in Louis- 
ville Water Company yvors waters, investigate 
the parameters controlling THM formation and 
devise treatment schemes that would provide a 
product water in compliance with anticipated EPA 
standards. Results showed a strongly seasonal vari- 
ation in THM formation but not in raw water 
THM potential. A 40 to 50% reduction in THMs 
leaving the plant resulted from movement of 
prechlorination from the raw water reservoir to 
the coagulation process. Ammoniation at the soft- 
ening basins accomplished approximately 50% re- 
duction in THMs compared to a nonammoniated 
system. Ammoniation at the clearwell resulted in a 
12% reduction in THMs reaching the tap. Prior to 
chlorination changes, total levels were 0.65 
microM/1. Movement of chlorination to the coagu- 
lation process results in a THM level of 0.45 
microM/1. If ammoniation is used optimally the 
level is reduced to 0.25 microM/1. (See also W79- 
05435) (Chilton-ORNL) 

W79-05481 


GENERATION OF VOLATILE ORGANIC 
COMPOUNDS FROM NONVOLATILE PRE- 
CURSORS IN WATER BY TREATMENT WITH 
CHLORINE OR OZONE, 

Colorado Univ., Boulder. Dept. of Chemistry. 

R. E. Sievers, R. M. Barkley, G. A. Eiceman , L. 
P. Haack, and R. H. Shapiro. 

In: Water Chlorination: Environmental Impact and 
Health Effects, Vol. 2, Jolley, R. L., Gorchev, H. 
and Hamilton, D. H.,Jr., (Eds.). Proceedings of a 
Conference, October 31 - November 4, 1977, Gat- 
linburg, Tennessee. p 615-624, 1978 2 fig, 12 ref. 
EPA R804472010 & R803968020. 


Descriptors: *Chlorination, *Ozone, Waste treat- 
ment, Water treatment, Organic compounds, Envi- 
ronmental effects, Public health. 


The presence of toluene, styrene and xylenes 
formed by chlorine treatment is the drinking water 
of approximately 20 US cities is reported. The 
major products of ozonolysis of wastewater are 
identified as being aliphatic aldehydes and alkanes. 
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In some samples, the concentration of toluene also 
was found to increase upon ozonolysis. The pro- 
duction of aliphatic compounds in ozonized 
wastewater and the enhanced level of toluene 
found in some samples indicate that seergcete 
conditions of ozone treatment and/or plant influent 
composition may result in production of aromatic 
species as well as aliphatic hydrocarbons, It is 
suggested that investigations should be directed to 
determination of possible precursors of these prod- 
ucts. (See also W79-05435) (Chilton-ORNL) 
W79-05482 


A STUDY OF ALTERNATIVES TO CHLORIN- 
ATION FOR DISINFECTION OF 
WASTEWATER, 

Municipal Environmental Research Lab., Cincin- 
nati, OH. 

A. D. Venosa, and R. W. Ward. 

In: Water Chlorination: Environmental Impact and 
Health Effects, Vol. 2, Jolley, R.L., Gorchev, H. 
and Hamilton, D.H.,Jr., (Eds.). Proceedings of a 
Conference, October 31-November 4, 1977, Gatlin- 
burg, Tennessee. p 625-628, 1978 1 ref. 


Descriptors: *Chlorination, *Environmental ef- 
fects, Toxicity, Ozone, Bromine, Disinfection, 
Water treatment. 


This paper is a synopsis of a more complete report 
recently published by the EPA. The study was 
conducted to determine the comparative effective- 
ness of chlorine, bromine chloride and ozone as 
disinfectants and to determine any residual toxicity 
associated with the use of these agents as disinfec- 
tants or with chlorinated wastewater which had 
been dechlorinated with sulfur dioxide. In disinfec- 
tion tests, malfunctions in BrCl and 03 dosing 
systems occurred with frequency than in 
chlorination and dechlorination systems. Chlorina- 
tion produced a lethal residual toxicity effect on 
fathead which was eliminated by dechlorination 
with sulfur dioxide. Acute toxicity tests indicated 
that nondisinfected effluent was toxic to most 

cies of fish tested. Ozonation coupled with filtra- 
tion eliminated toxicity associated with the efflu- 
ent. Salmonid fishes were more sensitive to chloro- 
brominated effluent than to any other effluent. 
Chlorinated effluent was the most toxic effluent 
tested. Dechlorination with sulfur dioxide reduced 
this toxicity to levels similar to nondisinfected ef- 
fluent. (See also W79-05435) (Chilton-ORNL) 
W79-05483 


BROMINE CHLORIDE AS AN ALTERNATIVE 
WASTEWATER DISINFECTANT TO CHLO- 


RINE, 

Virginia State Water Control Board, Virginia 
Beach. Tidewater Regional Office. 

W. L. Woodfin, Jr., R. B. Taylor, and R. C. 
Hoehn. 

In: Water Chlorination: Environmental Impact and 
Health Effects, Vol. 2, Jolley, R. L. Gorchev, H. 
and Hamilton, D. H., Jr., (Eds.). Proceedings of a 
Conference, October 31-November 4, 1977. Gatlin- 
burg, Tennessee. p 629-636, 1978. 3 tab, 9 ref. 


Descriptors: *Chlorination, *Environmental ef- 
fects, Bromine, Chlorides, Bacteria, Disinfection, 
Public health. 


This study compares chlorine and bromine chlo- 
ride as disinfectant in filter-sterilized sewage inocu- 
lated with Escherichia coli and Streptococcus fae- 
calis and examines the disinfection potential of 
both compounds in secondary effluent which has 
received no additional treatment. Bromine chloride 
was found to be the superior disinfectant against 
both organisms in filter-sterilized sewage contain- 
ing no suspended solids. At residual concentrations 
as low as 0.15 mg/I in the batch reactor, BrCl 
provided 100% kills of E. coli and S. faecalis 
Bromine chloride and chlorine were found to be 
equally effective in disinfecting unfiltered second- 
ary treated effluent. (See also W79-05435) (Chil- 
ton-ORNL) 

W79-05484 
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A COMPARISON OF BROMINE CHLORIDE 
AND CHLORINE AS WASTEWATER DISIN- 
FECTANTS IN PILOT PLANT STUDIES, 

ah Roads Sanitation District, Virginia 
N. E. LeBlanc, and J. M. McEuen. 
In: Water Chlorination: Environmental Impact and 
Health Effects, Vol. 2, Jolley, R. L., Gorchev, H. 
and Hamilton, D. H., Jr., (Eds). Proceedings of a 
Conference, October 31-November 4, 1977, Gatlin- 
burg, Tennessee. p 637-650, 1978. 6 fig, 4 tab, 17 


Descriptors: *Chlorination, *Environmental ef- 
fects, Water pollution, Water treatment, Bromine, 
Chlorides, Halogens, Pilot plants. 


This paper describes pilot plant studies designed to 
evaluate the use of bromine chloride as a disinfec- 
tant at a 0.244 mgd disinfection pilot unit. Data 
gathered durin study indicate that bromine 
chloride and chlorine can both adequately disinfect 
wastewater in relation to current guidelines. The 
use of bromine chloride results in a significant 
decrease in the pore of halogen residual. Fur- 
ther investigation into the technology for applying 
bromine chloride in large-scale applications is indi- 
cated. (See also W79-05435) (Chilton-ORNL) 
W79-05485 


CHLORINE DIOXIDE DESTRUCTION OF 
VIRUSES AND BACTERIA IN WATER, 
Cacia Univ., OH. Dept. of Civil and Environ- 
men 


ig. 
S. Cronier, P. V. Scarpino, and M. L. Zink. 

In: Water Chlorination: Environmental Impact and 
Health Effects, Vol. 2, Jolley, R. L., Gorchev, H. 
and Hamilton, D. H., Jr., (Eds). Proceedings of a 
Conference, October 31-November 4, 1977, Gatlin- 
burg, Tennessee. p 651-658, 197 p, 6 gih, 7 ref. 
EPA R-804418. 


Descriptors: *Chlorination, *Water treatment, 
Water pollution, Disinfection, Potable water, Bac- 
teria, Water quality, Viruses. 


Studies on the inactivation and destruction of vir- 
uses and bacteria by chlorine dioxide in compari- 
son to chlorine are reported. Poliovirus 1 and 
coxsackievirus A9 were compared with the bacte- 
rium Escherida coli. Results indicated that chlorine 
dioxide is an excellent disinfectant even when com- 
pared to chlorine. The test viruses were more 
resistant to disinfectants than E. coli. (See also 
W79-05435) (Chilton-ORNL) 

W79-05486 


CHLORINE AND ACTIVATED CARBON 
TREATMENT FOR REMOVAL OF TOXIC 
SUBSTANCES FROM WATER, 

Jet Propulsion Lab., Pasadena, CA. 

R. G. Howland, and C. J. Wallace. 

In: Water Chlorination: Environmental Impact and 
Health Effects, Vol. 2, Jolley, R.L., Gorchev, H. 
and Hamilton, D.H.,Jr., (Eds.). Proceedings of a 
Conference, October 31-November 4, 1977, Gatlin- 
burg, Tennessee. p 659-674, 1978. 8 fig, 3 tab, 12 
ref. 


Descriptors: *Chlorination, 
Water pollution, Toxicity, 
Water quality. 


*Water treatment, 
Activated carbon, 


Various treatments in which chlorination precedes 
treatment with activated carbon were evaluated. 
Results showed that the inherent dangers of chlor- 
ination are greatly reduced when a carbon - chlo- 
rine - carbon treatment is employed. Chlorination 
was found to enhance the removal of some com- 
pounds (phenol and aliphatic amines) over that 
accomplished by carbon alone. Evidence also indi- 
cated enhanced adsorptivity by activated carbon in 
the presence of various concentrations of chlorine. 

is of hexane-extracted samples showed a 
positive advantage to the proposed treatment. 
Analysis of volatile low-molecular-weight haloge- 
nated hydrocarbons showed that the hazardous 
effect of chlorination is significantly decreased by 
the final carbon treatment. The final carbon treat- 
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ment results in a water which is low in free residu- 
al chlorine. (See also W79-05435) (Chilton-ORNL) 
W79-05487 


CHLORINE APPLICATION FOR THE CON- 
TROL OF CONDENSER FOULING, 

Department of Energy, Washington, DC. Div. of 
Biomedical and Environmental Research. 

D. H. Hamilton, Jr. 

In: Water Chlorination: Environmental Impact and 
Health Effects, Vol. 2, Jolley, R. L., Gorchev, H. 
and Hamilton, D. H., Jr., (Eds.). Proceedin; of a 
Conference, October ’31-November 4, 1977, Gatlin- 
burg, Tennessee. p 687-693, 1978, 3 tab, 7 ref. 


eseriptoan *Chlorination, *Environmental ef- 
fects, ling water, Research priorities. 


This paper presents an overview of past and cur- 
rent usage of the practice of chlorination in the 
U.S. It is suggested that a downward trend in the 
use of chlorine exists but that rapid develop of new 
technology may reverse the trend. It was conclud- 
ed that whatever the actual time course of the 
development of this technolo; ogy and whatever the 
actual amounts of chlorine ultimately used, there 
appears to be justification for support of programs 
directed at resolution of the questions surrounding 
the hazardous effects of chlorination on the envi- 
ronment. (See also W79-05435) (Chilton-ORNL) 
W79-05489 


MEASUREMENT AND SIGNIFICANCE OF 
SPECIFIC ACTIVITY IN THE HETEROTRO- 
PHIC BACTERIA OF NATURAL WATERS, 
Gordon Coll., Wenham, MA. Dept. of Biology. 
For primary bibliographic entry see Field 5A. 
W79-05490 


A KINETIC MODEL FOR PREDICTING THE 
COMPOSITION OF CHLORINATED WATER 
DISCHARGED FROM POWER PLANT COOL- 
ING SYSTEMS, 

Oak Ridge National Lab., TN. Chemistry Div. 
M. H. Lietzke. 

In: Water Chlorination: Environmental Impact and 
Health Effects, Vol. 2, Jolley, R. L., Gorchev, H. 
and Hamilton, D. H., Jr., (Eds.). Proceeding: s of a 
Conference, October "31-November 4, 1977, Gatlin. 
burg, Tennessee. p 707-716, 1978, 1 fig, 2 tab, 5 ref. 


Descriptors: *Chlorination, *Model studies, Nucle- 
ar powerplants, Cooling water, Discharge(Water). 


The purpose of this paper was to present a valida- 
tion of a model presented in a previous report 
(ORNL/NUREG-13) using analytical data sup- 
plied by Commonwealth Edison taken during op- 
eration of the Quad Cities Nuclear Station. Two 
examples are given which demonstrate that the 
model may be applied to either once-through cool- 
ing systems or to cooling systems involving cool- 
ing towers. (See also W79-05435) (Chilton-ORNL) 
W79-05491 


BIOFOULING CONTROL ALTERNATIVES TO 
CHLORINE FOR POWER PLANT COOLING 
WATER SYSTEMS: AN OVERVIEW, 

Academy of Natural Sciences of Philadelphia, 
Benedict, MD. Benedict Estuarine Research Lab 
D. T. Burton, and L. H. Liden. 

In: Water Chlorination: Environmental Impact and 
Health Effects, Vol. 2, Jolley, R. L., Gorchev, H. 
and Hamilton, D. H., Jr., (Eds.). Proceedings of a 
Conference, October 31-November 4, 1977, Gatlin- 
burg, Tennessee. p 717-734, 1978, 1 tab, 29 ref. 


Descriptors: *Chlorination, “Water treatment, 
Cooling water, Water pollution, 
Discharge(Water), Powerplants, Environmental ef- 
fects. 


This paper presents a discussion of biofouling and 
its control by chlorine and of biofouling control 
alternatives to chlorine. Criteria for alternatives 
are identified as: (1) effective control; (2) environ- 
mental acceptability better than chlorine; (3) engi- 
neering feasibility; (4) use must not cause frequent 


shutdown of generating units; (5) economic feasi- 
bility. The various methods discussed include 
chemical wey and nonchemical techniques 


(thermal, hydraulic, mechanical). (See also 
05435) (Chilton-ORNL) 
W79-05492 


BROMINE CHLORIDE - AN ALTERNATIVE 
BIOFOULING CONTROL AGENT FOR COOL- 
ING WATER TREATMENT, 

Martin Marietta Corp., Baltimore, MD. 

L. H. Bongers, D. T. Burton, L. H. Liden, and T. 
P. O’Connor. 

In: Water Chlorination: Environmental Impact and 
Health Effects, Vol. 2, Jolley, R. L., Gorchev, H. 
and Hamilton, D. H., r., (Eds.). of a 
Conference, October 31- November 4, 1977, Gat- 
linburg, Tennessee. p 735-752, 1978. 5 fig, 2 tab, 26 
ref. 


Descriptors: *Environmental effects, *Chlorina- 
tion, ling water, Water — Control, 
Chlorine, Bromine, Chlorides, Temperature. 


This report presents data on decay characteristics 
of bromine chloride in estuarine water and on its 
biofouling control effectiveness at continuous ap- 
plication of 0.5 ppm or less. Bromine chloride 
appeared to be a more effective biocide than an 
equal equivalent of chlorine when the ambient 
ammonia concentrations are higher than the ap- 
plied biocide concentration and salinities are 5 to 7 
ppt or less. When bromine concentrations are rela- 
tively high and ammonia concentrations relatively 
low, the use of bromine chloride would not be 
environmentally advantageous to the use of chlo- 
rine. Both bromine chloride and chlorine provided 
adequate biofouling control at ambient water tem- 
peratures of 25C or less when added to low-salinity 
cooling water at a continuous dosage of 0.5 ppm or 
less. Cooling water temperature appeared to be the 
most critical parameter in determining the biocide 
dosage required to control biofouling in a once- 
through cooling system. (See also W79-05435) 
(Chilton-ORNL 

W79-05493 


EVALUATION OF ALTERNATIVE CHEMICAL 
TREATMENTS FOR BIOFOULING CONTROL 
IN ELECTRIC POWER FACILITIES, 
Northwestern Univ., Evanston, IL. Dept. of Civil 
Engineering. 

T. D. Waite, R. M. Jorden, and R. Kawaratani. 

In: Water Chlorination: Environmental Impact and 
Health Effects, Vol. 2, Jolley, R.L., Gorchev, H. 
and Hamilton, D.H., Jr., (Eds.). Proceedings of a 
Conference, October 31-November 4, 1977, Gatlin- 
burg, Tennessee. p 753-771, 1978. 1 fig, 18 ref. 


Descriptors; *Chlorination, *Environmental ef- 
fects, Cooling water, Control, Alternative plan- 
ning, Ozone, Bromine, Iodine, Electric power pro- 
duction. 


This paper evaluates chemical alternatives to chlo- 
rine as a biofouling control agent with emphasis on 
information gaps concerning the various alterna- 
tives. It is pointed out that while several biocides 
(ozone, iodine, permangate, ferrate, bromine and 
chlorine dioxide) have been evaluated against sus- 
pended microorganisms, almost no data are availa- 
ble on their effectiveness against biological films. 
Information on aqueous chemistry is lacking for 
salt or brackish water systems. Information on 
environmental effects, a synergistic reac- 
tions with oxidizing biocides, of organic biocides/ 
biostats is needed. Information is also needed from 
pilot-scale experiments. A summation of informa- 
tion which is available on selected alternative 
chemicals is presented in tabular form. (See also 
W79-05435) (Chilton-ORNL) 
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STATUS OF REGULATION DEVELOPMENT 
FOR COOLING WATER DISCHARGES FROM 
POWER PLANTS, 

Environmental Protection Agency, Washington, 
DC. Effluent Guidelines Div. 

J. Lum. 
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Effluent Guidelines Division is currently reassess- 
ing effluent limitations for the steam 
er ig ngpco® ween! is effort was necessitat- 
settlement of four suits between EPA, 
EDF and the Fourth Circuit Court of 
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WASTEWATER TREATMENT WITH HUMIC 
ACID-FLY ASH MIXTURES, 

Missouri Univ.-Columbia. Dept. of Chemistry. 

J. B. Green, and S. E. Manahan. 

In: Chemistry of Wastewater Technology, Alan J. 
Rubin, Ed., Ann Arbor Science Pub Re 
Ann Arbor, Mich., 1978. Pu 373-402 3 tab, 86 
ref (1978). OWRT B-115-MO (3), US! LOWRT 
14-34-0001-6095. 


Descriptors: Coal, *Humic acid, *Fly ash, Heavy 
metals, Acids, Organic matter, Suspended matter. 


This chapter discusses the potential of humic acid 
and fly ash for the treatment of wastewater. Fly 
ash is inorganic matter produced by coal combus- 
tion, whereas humic acid is an integral part of the 
organic portion of low-rank coals and can be pro- 
duced by the partial oxidation of higher-rank coals. 
Since both of these materials are obtained 

coal, they have an especially high potential for the 
treatment of wastewater from coal utilization facil- 
ities. Neither have been used for water treatment 
on an industrial scale, although the erammaeht nae of 
both has been demonstrated in the laboratory. The 
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ment are discussed. 
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NEW DESIGN CRITERIA FOR THE AEROBIC 
DIGESTION OF SEWAGE LIME SLUDGE, 
Missouri Univ.-Rolla. Dept. of Civil Engineering. 
Ju-Chang Huang, and Kuo-Chun Tsai. 

Progress in Water Technology, Vol. 10, No. 1/2, 
615-631, 1978. OWRT A-074-MO(2), 14-31-0001, 
5025, 6026. 


Descriptors: *Aerobic digestion, Chemical sludge, 
Design parameters, *Lime, Operational control, 
Phosphorus precipitation, Primary sludge. 


This study was undertaken to establish a set of 
design and operation criteria for the aerobic diges- 
tion of sewage lime sludge which was produced 
from phopshate precipitation in primary clarifiers. 
The aerobic digestion study was carried out at 
20C. Special emphasis was placed on the evalua- 
tion of various parameters pertinent to the opti- 
mum process design and operational control for 
such a digester. The minimum solids detention time 
required in the digester is about 10 days. The air 
requirement for the digester is 60 scfm/1000 cu ft 
of digester volume. Following digestion, the VSS 
reduction is no more than 15 to 20 per cent, which 
is equivalent to only 2 to 4 per cent of the total 
sludge solids originally present in the raw 
sludge. However, the digested sludge is readily 
settleable for easy decantation and thickening. The 
sludge is also readily dewaterable by either drying 
beds or mechanical means. The dewatered sludge 
is suitable for ultimate disposal on land without 
creating any odor nuisance. The fe goer slud; 

supernatant and filtrate are low in P and COD, 
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their values being less than one half of those com- 
monly found in domestic sewage. 
W79-05009 


LAND APPLICATION OF WASTE--IMPOR- 
TANT ALTERNATIVE, 

Sheaffer and Roland, Inc., Chicago, IL. 

For primary bibliographic entry see Field SE. 
W79-05032 


LAND  gerarenenet OF WASTE--STATE OF 


THE ’ 
Wright-McLaughlin Engineers, Denver, CO. 
For primary bibliographic entry see Field 5E. 
W79-05033 


NITRIFICATION WITH ROTATING BIOLOGI- 
CAL CONTACTOR SYSTEMS, 


Georgia Inst. be! Tech., Atlanta. Environmental 
Resources Cen’ 


FM. Roeder and R. L. L. Pope. 

Available from the National Technical Information 

Service, S VA 22161 as PB-293 290, 

Price codes: AOS in paper copy, AOI in microfiche. 

} -arggeo ‘e°3 pletion Report No. ERC 06-78, Oc- 
yet dl fe, 11 tab. OWRT A-058- 

eo. thee 1-50 


Descriptors: *Nitrification, *Waste water treat- 
ment, *Nitrifying bacteria, Nitrosomonas, Nitro- 
bacter. 


A laboratory bench-scale rotai biological con- 
tactor (RBC) system was uti to evaluate the 
eflect of microbial growth rates, expressed as cell 
residence time (theta sub c), on biological nitrifica- 
tion of a simulated wastewater effluent. 
The effect of influent organic-nitrogen was exam- 
ined as well as the effect of influent wastewater 
organic strength at a value of theta sub c near that 
for washout of nitrifying microorganisms. Theta 
sub c values were controlled by continuous circu- 
lation of RBC mixed liquor to remove sloughed 
biomass from suspension and by periodic scraping 
of attached biomass from disc surfaces. Kinetic 
telationships developed for the nitrifying microor- 
ganisms in the RBC system were in agreement 
with those developed for pure cultures of Nitroso- 
monas and Nitrobacter as well as nitrification data 
for mixed cultures in suspended growth biological 
wastewater treatment systems. The critical theta 
sub ¢ value for washout of nitrifying microorgan- 
ims was approximately 1.5d. The hydrolysis of 
organically-bound nitrogen was not a rate-limiting 
* in nitrification. Organic loadings as high as 
gCOD/m2.d had ome effect on nitrification at 
nitrogen and hydraulic rates of 1.4 gN/ 
m2.d and 70 1/m2.d, pose en 'y. The results indi- 
cate that RBC systems can be effectively utilized 
for nitrification of domestic wastewaters with and 
without prior biological treatment. Further re- 
search should be conducted on pilot- and full-scale 
systems to determine the appropriate scale-up pa- 
rameters. 
W79-05047 














MICROBIAL DEGRADATION OF DYE 
WASTES IN AQUEOUS EFFLUENTS, 

Georgia Inst. of Tech., Atlanta. Environmental 
Resources Center. 

G.B. Michaels, and E. H. White. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-293 219, 
Price codes: AQ3 in paper copy, AO1 in microfiche. 
Technical completion Report No. ERC 08-78, De- 
cember 1978. 23 p, 4 tab. OWRT A-075- GA(1). 14- 
40001-8011. 


Descriptors: *Dyes, *Microbial degradation, Bio- 
logical treatment, Textiles, *Textile mill effluents, 


lime }Sulfur dyes, Naphthol dyes. 


Development of improved wastewater treatment 
facilities to reduce color and COD in dye-contain- 
ing effluents is a problem of serious concern for 
both the textile and t industries. Existing bio- 
zz treatment facilities reduce BOD to accept- 

levels but are generally unsuccessful in reduc- 





WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


ing COD and color. Although previous studies 
have indicated that microbial populations would 
not significantly reduce the color of commercial 
dyes in dyehouse effluents, these studies sampled 
only the treatment facilities of the mills as a source 
of or, which might have decolorizing po- 
tential. A wide variety of environmental sources 
were sampled for populations which could grow in 
dyebath solutions and decolor the dyestuffs. 
be mill samples consisting of disperse dyes, 
dyes and mixtures were recalci- 
trant to microbial degradation. Textile dyes, how- 
ever, could be i by microbial populations. 
Of the textile dye samples analyzed, 70% showed 
significant reduction. These suggest that microbial 
pulations might be eacoaneiell incorporated 
into the design of treatment facilities for dye-con- 
taining effluents. 
W79-05048 


LAND APPLICATION OF WASTE--AN ACCI- 
DENT WAITING TO HAPPEN, 

Pirnie (Malcolm) Inc., Silver Spring, MD. 

For primary bibliographic entry see Field 5B. 
W79-05126 


THE FEDERAL GROUND-WATER PROTEC- 

TION PROGRAM--TOMORROW’S UNDOING, 

Wehran Engineering Corp., Middletown, NY. 

ba I red bibliographic entry see Field 5G. 
-05 12' 


ALGAE AND WATER POLLUTI 
For primary bibliographic entry see Field 5C. 
W79-05322 


PROCESS FOR gic CONVERSION 
COATING WITH EATMENT OF RINSE 
WATER BY REVERSE OSMOSIS AND ION 
EXCHANGE, 

Nippon Paint Co. Ltd., Osaka (Japan). (Assignee). 
R. Murakami, and M. Zinnouti. 

U.S. Patent No. 4,130,446, 7 p, 2 fig, 4 tab, 4 ref; 
Official Gazette of the United States Patent Office, 
Vol. 977, No. 3, p 856, December 19, 1978. 


Descriptors: *Patents, *Waste water treatment, 
*Industrial wastes, *Industrial water, *Water 
reuse, Reverse osmosis, Ion exchange, Recycling. 


A process for phosphating a substrate of iron or 
steel comprises treating the substrate with a phos- 
hating solution containing phosphate ions, zinc 
lons and, as an accelerator, at least one member 
selected from the group consisting of nitrite ions, 
chlorate ions and bromate ions, and rinsing the 
thus treated substrate with water in multiple steps. 
A part of the rinsing water containing the phos- 
phating solution rinsed from the surface of the 
substrate is passed through a reverse osmosis mem- 
brane to form a concentrate and a filtrate. The 
concentrate is recycled for use in the phosphating 
solution, and filtrate is treated with ion-exchange 
resins of the H-type and the OH-type to remove 
undesirable ions and the thus treated filtrate is then 
recycled for use in the rinsing water. (Sinha-OEIS) 
W79-05372 


LIQUID TREATMENT PROCESS, 

M. E. Garrett, and R. M. Keene. 

U.S. Patent No. 4,129,502, 5 p, 1 fig, 5 ref; Official 
Gazette of the United States Patent Office, Vol. 
977, No. 2, p. 538, December 12, 1978. 


Descriptors: *Patents, *Waste water treatment, 
*Sewage treatment, *Water pollution treatment, 
Gases, Bubbles, Dissolved oxygen, Hydrogen ion 
concentration, Neutralization, Equipment. 


A process for treating liquid by dissolving an 
oxygen rich gas in the water, for example waste 
water having a biochemical demand, comprises 
passing the liquid into a container, passing a stream 
of the liquid under pressure through a conduit, 
introducing gas into the stream to form bubbles of 
gas in the os age and passing the stream of liquid 
and gas bubbles downwardly through an expansion 
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chamber in which the velocity of the liquid stream 
is reduced to a value which allows a prolonged 
contact time between the gas and liquid while 
allowing the larger bubbles of gas to rise in the 
chamber. The stream is introduced into the cham- 
ber so as to create sufficient turbulence within the 
chamber to shatter some of the larger bubbles in 
the stream into relatively smaller bubbles. The 
stream containing liquid, dissolved gas and possi- 
bly relatively small bubbles of undissolved gas is 
passed into a lower settling zone of the container, 
and the pH of the liquid is controlled to a value in 
a predetermined range, e.g. by stripping unwanted 
gases, such as carbon dioxide, and/or by the addi- 
tion of buffering or neutralizing chemicals. The 
invention also provides apparatus for treating the 
liquid. (Sinha-OEIS) 

W79-05377 


METHOD AND APPARATUS FOR SEPARAT- 
ING SOLIDS FROM LIQUIDS, 

Ecodyne Corp., Lincolnshire, IL. (Assignee). 

J. A. Bell, R. B. Higgins, D. G. Mason, and J. C. 
Weaver. 

U.S. Patent No. 4,127,488, 5 p, 4 fig, 8 ref; Official 
Gazette of the United States Patent Office, Vol. 
976, No. 4, p 1255, November 28, 1978. 


Descriptors: *Patents, *Waste water treatment, 
*Sewage treatment, Water pollution treatment, 
Separation techniques, Water clarification, Flow 
rates, Flow control, Gravity separation. 


A method and apparatus is provided for clarifying 
sewage fed in through centrally discharging pe- 
ripheral downcomers that are readily adjustable to 
accomodate changing flow rates and process con- 
ditions. The clarification device for solids-liquid 

ation by gravitational settling has a peripheral 
inlet trough connected to uniformly spaced inlet 
conduits which direct influent liquid and solids 
toward the center of the clarifier. The size of the 
hole in the inlet trough can be selectively con- 
trolled and individually changed. This enables the 
volume of liquid and solids withdrawn through 
each hole to be controlled so as to cause the 
velocity energy decrease at each hole to generally 
equal the friction energy loss between any hole and 
the preceding hole while maintaining about the 
same volume of discharge flow. (Sinha~-OEIS) 
W79-05381 


METHOD OF CLARIFYING AND REMOVING 
WATER FROM WATER-SOLIDS SUSPEN- 
SIONS, 

Haliburton Co., Duncan, OK. (Assignee). 

J. L. Watson, and P. L. Totten. 

U.S. Patent No. 4,127,482, 5 p, 2 tab, 7 ref; Official 
Gazette of the United States Patent Office, Vol. 
976, No. 4, p. 1253, November 28, 1978. 


Descriptors: *Patents, *Waste water treatment, 
*Water pollution treatment, *Water purification, 
*Suspended solids, Separation techniques, Floccu- 
lation, Screens, Drilling fluids. 


The method for clarifying and removing water 
from a sump or pit containing a water-solids sus- 
pension such as spent aqueous drilling fluids com- 
prises of dispersing at least one or more of a 
particular class of a solids flocculating additive 
into the suspension in an amount sufficient to form 
flocculent masses of a particular size. Then the 
water is withdrawn from the sump through a 
screen of a size which prevents the flocculent 
masses from pass through and clarified water is 
continuously removed. A particularly suitable non- 
ionic polyacrylamide flocculating agent for floccu- 
lating suspended solids commonly found in drilling 
fluids is comprised of a mixture of polyacrylamide, 
a small amount of an ester of a fatty acid and a 
small amount of a surface active agent which in- 
creases the solubility of the polyacrylamide. 
(Sinha-OEIS) 

W79-05383 


TREATMENT OF EFFLUENTS, 
Matthey Rustenburg Refiners (Pty) Ltd., Johan- 
nesburg (South Africa). (Assignee). 
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Group 50—Waste Treatment Processes 


J. J. MacGregor. 
U.S. Patent No. 4,127,458, 3 p, 6 ref; Official 
Gazette of the United States Patent Office, Vol. 


976, No. 4, p. 1246, November 28, 1978. 


Descriptors: *Patents, *Industrial wastes, *Waste 
water treatment, *Metals, *Separaticn techniques, 
Electrolysis, Electrochemistry, Hydrogen ion con- 
centration, Temperature, Chemical precipitation, 
Metal recovery, Anodic oxidation, Metal refining, 
Platinum. 


A process for recovering _—_, group metal 
present as a stable complex ved in an aqueous 
effluent from a platinum group metals refinery 
comprises: (1) adjusting the pH of the effluent as 
necessary to an alkaline pH of at least 10; (2) 
heating the effluent to a temperature above 60C; 
(3) electrolyzing the effluent using an electrode 
comprising at least one metal selected from the 
group consisting of Ru, Rh, Pd, Ir, Pt and alloys at 
an anode potential having a half-cell voltage of at 
least 7.5 volts and a current density of at least 
0.2A/sq cm so as to break down the complex by 
anodic oxidation and ee metal present in 
the complex; ~4 S tering off the precipitated 
metal. (Sinha-O: 

W79-05385 


PROCESS FOR PURIFYING WASTE WATER 
OBTAINED BY A PAPERMAKING PROCESS, 
Liia Edet Aktiebolag (Sweden). (Assignee). 

L. O. Barkman. 

U.S. Patent No. 4,127,440, 5 p, 1 fig, 8 ref; Official 
Gazette of the United States Patent Office, Vol. 
976, No. 4, p 1240, November 28, 1978. 


Descriptors: *Patents, *Waste water treatment, 
*Pulp wastes, *Water purification, *Water quality 
control, Water pollution treatment, Pulp and paper 
industry, Fibers(Plant), Separation techniques. 


The waste water obtained from a papermaking 
— is purified to remove the last traces of 
ibers suspended in the water by mixing the waste 
water with those contaminating materials that are 
separated from the paper pulp suspension before it 
is fed to the papermaking machine. These contami- 
nants act as a filter aid and make it possible to 
separate the fibers remaining in the water phase 
after the water from the age machine has 
been subjected to a flocculating process, filtering 
and screening. The great advantage of the process 
is that valuable fibers are recovered without there 
being any need to add costly filter aid which 
would lead to an increase in the volume of the final 
waste material. (Sinha-OEIS) 
W79-05386 


PRIMARY EFFLUENT TREATMENT AT (CON- 
SOLIDATED-BATHURST LTD.) PONTIAC (DI- 
VISION, QUEBEOQ), 
Consolidated-Bathurst 
(Quebec). 

E. B. Cannell. 
Canadian Pulp and Paper Association Technical 
Section, Environment Improvement Conference, 
October 17-19, 1978, Thunder Bay, Ontario, Pre- 
prints, p L1-L2. Canadian Pulp and Paper Associ- 
ation, Montreal. 


Descriptors: *Pulp wastes, *Waste water treat- 
ment, Pollution abatement, Treatment facilities, 
Wastes, Industrial wastes, Waste treatment, Water 
pollution treatment, Water pollution sources, 
Canada, Foreign countries, Pulp and paper indus- 
try, Effluents, Suspended solids, Screens, Sludge 
treatment, Sludge, Dewatering, Bark, Clarifiers, 
Wood rooms(Paper mill). 


Ltd., Portage du Fort 


The primary effluent treatment system at Consoli- 
dated-Bathurst Ltd.’s kraft pulp mill consists of a 
traveling screen for removal of particles larger 
than 2.2 cm in diameter, a clarifier (47 m in diame- 
ter) for suspended solids removal, and six water 
extractors for sludge dewatering. Approximately 
25 metric tons of suspended solids enters the 
system every day. Clarifier overloads and down- 
time necessitate by-passing of the clarifier for 20% 
of the time. When the clarifier and extractors are 


solids reduction is 
conieved’ Th The problem of suspended solids over- 
load at the clarifier has 


knotter and a second lime mud washer. oon 
berg-IPC) 
W79-05416 


PROBLEMS ASSOCIATED WITH AN AER- 
ATED LAGOON, 


Canadian Pulp and Paper Association Technical 
Section, Environment Improvement Conference, 
October 17-19, 1978, Thunder Bay, Ontario, .Pre- 
prints, p M1-M2. 1 fig. Canadian Pulp and Paper 
Association, Montreal. 


Descriptors: *Pulp wastes, *Waste water treat- 
ment, *Aerated re be ar Industrial wastes, 
Waste treatment, lution treatment, Water 
pollution sources, Bioc emical oxygen demand, 
Canada, Foreign countries, Pulp and paper indus- 
try, Effluents, Aeration, Hydrogen ion ion 
concentration, Sar ye We, Operating prob- 
lems, Aerators, Kraft 


The aeration lagoon at the Ontario-Minnesots 
and Paper Co. Ltd., Fort Frances, Ontario, 

oe in conjunction with the startu 

kraft pulp mill in November 1 1. The 

lagoon is J-shaped, approximately 3100 ft long, 430 
ft wide, and 1 ft deep and has a design retention 
time of 5 days. Aeration if provided by nine 75 h 
low-speed oating aerators. The it BO 
loading is approximately 60,000 1b/ of which 
22,000 Ib/day originate in paper mill wastes. The 
efficiency of the system is low since the aerators 
can reduce only about 32,000 Ib of BOD/day. This 
situation will be alleviated with the startup of a 
new clarifier and paper mill in-plant fiber recovery 
system. Problems ex) at the includ- 
ed pH and other shocks, ante oam, capsiz- 
ing of the Soatieg aerators during the winter, and 
excessive BOD loading after it was decided to 
treat specialty-paper mill effluents in addition. to 
kraft mill effluents. (Swichtenberg-IPC) 
W79-05417 


PRIMARY EFFLUENT TREATMENT AT 
DOMTAR (FINE PAPERS LTD.) CORNWALL 


Domtar Fine Papers, Cornwall (Ontario). 

I. W. A. Snider. 

Canadian Pulp and Paper Association Technical 
Section, Environment Improvement Conference, 
October 17-19, 1978, Thunder Bay, Ontario, Pre- 
prints, p K1-K5. 5 fig. Canadian Pulp and Paper 
Association, Montreal. 


Descriptors: *Pulp wastes, *Waste water treat- 
ment, *Treatment facilities, Canada, Pul 
paper industry, Effluents, Wastes, Industrial 
wastes, Water ev mea treatment, Waste treat- 
ment, Water pollution sources, Foreign countries, 
Sludge, Sludge treatment, Dewatering, Suspended 
solids, Water pollution control, Filters, Clarifiers, 
Fiber recovery, Black liquor, Spills. 


The primary effluent treatment facility at Domtar 
Fine Papers Ltd. (Canada) consists of a 386 ft (118 
m) long diffuser with a grit chamber, a 250 ft (76 
m) diameter clarifier, sludge removal and dewater- 
ing equipment, and a screen/centricleaner system 
for removal of fiber from the sludge. The system 
can handle an effluent flow of 60,000,000 im 

gal/day (273,000 cu m/day). Poor suspended solids 
removal by the clarifier was alleviated by in-plant 
measures, namely, a black liquor spill collection 
system, startup of a belt filter for removal of the 
green liquor dregs, and conversion to dry barking. 
(Swichtenberg-IPC) 

W79-05418 


EFFLUENT TREATMENT AT PRINCE 
GEORGE PULP AND PAPER LTD., 
Prince George Pulp and Paper Ltd. (British Co- 
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lumbia). 
J. McDonald. 
Canadian hag Bend 


Environment 
October 17-19, aie. Thunder Bay, "Bey, Ontano, 
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Edmonton(Al 
J. B. Bell, W. Macrae, J. F. J. Zaal, and J. M. | 
Vanderpost. 
Canadian oe and 
Environment 
October og more 13.7 fi 26,3 tb Ontario, Pre- 
sage 9 = , . Canadian 
p and Paper Association, Montreal. nee 


provement Conference, 


Descriptors: *Pulp wastes, *M 
*Waste water treatment, bacteria ¥ ‘ater poe 
tion sources, Wastes, Industrial wastes, Salmonella, 
Enteric bacteria, Microorganisms, aan bacte- 
ria, Coliforms, Aquatic microorganisms, A\ 
bacteria, Pulp and Pefrats industry, Aeration, 
sce Water lution treatment, Klebsiella, 
uents. 


Laboratory fermenter and field studies conducted 
by Environment Canada indicate that Salmonella 
paratyphi B cannot compete with normal flora b ete 
during aeration of combined kraft pulp mill/munic- L 5-day 
_ uents at temperatures above . Survival 
or more than 14 days occurred at temperatures of iter 
4-10C. Salmonella paratyphi B survived for pro- | lier, and : 
longed: pastels Siemens Women ey ae Bioassays, 
aeration. The correlation coefficient for Sal- 
pret and coliforms survival under similar situa- 
tions was 0.7989, indicating that coliform growth 
patterns in this t of effluent mixture may be 
used to predict nella growth patterns. Coli- 
forms and fecal coliforms were reduced by 99.87 
and 99.66%, respectively, in the combined effluent 
treatment system. More than 50% of the coliforms 
and fecal coliforms gow alae ba peers 
ent system were i wichtenberg- 
Pro ¢ bere: | GIPROBL 
W79-05420 


EFFECT OF PROCESS WATER RECYCLE ON 
POLLUTION CONTROL AND ENERGY CON- 
SERVATION, 

Consolidated-Bathurst Ltd., Montreal (Quebec). 
For primary bibliographic entry see Field 3E. 
W79-05422 


DEVELOPMENT OF A PRACTICAL METHOD 
TO REDUCE THE TOXICITY OF KRAFT MILL 
EFFLUENTS BY RETAINING SOME OF THE 
TOXIC MATERIALS WITH THE PULP, 













Econotech Services Ltd., Ottawa (Ontario). 
Environmental Protection 


Canadian 

(Ottawa, Ontario K1A 1C8. Cooperative Pollution 
eee rarty state cee 
te toweatte , 58 p. 1 fig, 9 
ef, 16 tab. CPAR 617-1 


P ten @ "Toxicity, *Bleachi 
Seat *Wetet pethanion c: oxicity, *Bleaching 
ater 
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Australian Newsprint Mills Ltd. 
D.S. Thurley, and D. i 


E. Richardson. 
Appite, Vol. 32, No. 2, p 103-108, September, 
1978. 6 fig, 14 ref, 3 tab. 


: *Pulp wastes, *Waste water treat- 


ganisms, Toxicity, Pilot plants, Australia, Thermo- 
mechanical waibie, Newsprint mills. 


Pilot-scale investigations were carried out to deter- 
mine the suitability of activated sludge treatment 
of thermomechanical pulping effluents. Pulp is pro- 
duced from Pinus radiata chips in a Bauer double- 
disk refiner, diluted to approximately 5% stock 
consistency to simulate water usage in a newsprint 
mill, filtered, and the filtrate is used as feed to the 
mal flor | seday BOD of the feed fe 7710 mg/liter while 
i : y te) feed is iter while 
ee the effluent from the plant has an average 5-day 
BOD of 10 mg/liter, suspended solids of 17 mg/ 
ee oe ee a 
ys, using a variety of aquatic organisms, 
have shown that the activated sludge successfully 
removes the toxic —— from the pulping 
wastes. (Swichtenberg-IPC) 
W79-05425 


CONTROL OF ACTIVATED SLUDGE BULK- 
ING DURING BIOLOGICAL PURIFICATION 
QEGULIROVANIE PRIROSTA AKTIVNOGO 
ILA PRI BIOLOGICHESKOI OCHISTKE), 
GIPROBUM (USSR). 

M. A. Evilevich, and L. K. Korovin. 

Bumazhnaya Promyshlennost’, No. 8, p 27-28, 
August, 1978. 3 fig, 1 tab. 


Descriptors: *Activated sludge, *Waste water 
treatment, *Control, Organic loading, Water pollu- 
tion treatment, Water quality control, Wastes, 
Waste treatment, Water pollution sources, Biologi- 
cal treatment, Sludge, Equations, Suspended solids, 
Aeration, Water purification, Solid wastes, Mass 


SYCLE ON 
RGY CON- 


Quebec). 
ld 3E. 


METHOD 
AFT MILL 
E OF THE 
LP. 


Biological purification of effluents is accompanied 
by changes (Bulking) in the mass of the activated 
sludge. A condition for the stability of the purifica- 








tion process is the maintenance of a strict balance 
between the discharge of excess sludge and its 


relation was confinmed by tal data. The 

sludge increment coefficient on the qual- 

ity of the suspension en‘ the i 

ee rr eee ae me 

pte bcontelien y the amount of 
ige discharged, to maintain stability of the 

process. (Stapinski-IPC) 
W79-05431 


SOLUBLE ORGANIC CONSTITUENTS OF 
NATURAL WATERS AND WASTEWA 
BEFORE AND AFTER CHLORINATION, 

North Texas State Univ., Denton. Inst. of Applied 
Sciences; and North Texas State Univ., Denton. 
Dept. of Chemistry. 

For primary bibliographic entry see Field 5A. 
W79-05436 


THE EFFECT OF PREOZONATION 
CHLOROFORM PRODUCTION IN 
CHLORINE DISINFECTION PROCESS, 
Michi Univ., Ann Arbor. Dept. of Environ- 
mental and Industrial Health. 

For primary bibliographic entry see Field 5C. 
W79-05480 


ON 
THE 


TRIHALOMETHANE REDUCTION 
LOUISVILLE WATER COMPANY, 
Louisville Water Co., KY. 

For primary bibliographic entry see Field 5C. 
W79-05481 


AT THE 


GENERATION OF VOLATILE ORGANIC 
COMPOUNDS FROM NONVOLATILE PRE- 
CURSORS IN WATER BY TREATMENT WITH 
CHLORINE OR OZONE, 

Colorado Univ., Boulder. Dept. of Chemistry. 

For primary bibliographic entry see Field 5C. 
W79-05482 


ULTRAVIOLET DISINFECTION OF MUNICI- 
PAL EFFLUENTS, 

Municipal Environmental Research Lab., Cincin- 
nati, OH. 

A. D. Venosa, H. W. Wolf, and A. C. Petrasek. 

In: Water Chlorination: Environmental Impact and 
Health Effects, Vol. 2, Jolley, R. L., Gorchev, H. 
and Hamilton, D. H., Jr., (Eds.). Proceedings of a 
Conference, October 31-November 4, 1977, Gatlin- 
burg, Tennessee. p 675-684, 1978, 2 tab, 1 ref. 


Sa *Water treatment, *Ultraviolet radi- 
ation, Disinfection, Water quality, Dallas, Design. 


The advantages and disadvantages of irradiation 
with ultraviolet light as a method of disinfection of 
water is discussed. A case, The Dallas Study, is 
reported with emphasis on the relationship be- 
tween dosage and disinfection. It was suggested 
that, since the applied dosage of UV light is direct- 
ly related to the quality of water being treated and 
to the log reduction in microbial numbers, more 
intensive effort is needed to develop accurate 
means of measuring dosage in UV exposure cham- 
bers. Further investigation is also indicated on the 
occurrence and prevention of film buildup on 
quartz sleeves and viewing windows. Chemical vs 
mechanical cleaning procedures should be com- 
pared for long-term effectiveness. (See also W79- 
05435) (Chilton-ORNL) 

W79-05488 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 
Ultimate Disposal Of Wastes—Group 5E 


BLEACH PLANT OPERATION, 

Erco Envirotech Ltd., London (England). 
For primary bibliographic entry see Field 3E. 
W79-05497 


5E. Ultimate Disposal Of Wastes 


EFFECTS OF SLUDGE APPLICATIONS ON 
SOIL WATER SOLUTION AND VEGETATION 
IN A NORTHERN HARDWOOD STAND, 

New Hampshire Univ., Durham. Inst. of Natural 
and Environmental Resources. 

M. T. Koterba, J. W. Hornbeck, and R. S. Pierce. 
Journal of Environmental Quality, Vol. 8, No. 1, 
72-78, January-March, 1979. 6 fig, 4 tab, 30 
OWRT A-039-NH(4), 14-31-0001-4029. 


Descriptors: Forest management, *Sludge, Nutri- 
ents, “Leaching, Microbial degradation, Sludge 
treatment, Forest soils, Recycling, Biodegradation, 
Cations, Anions, Growth rates, Plant growth, 
*Land application, Soil water. 


Dewatered and limed sludge from a primary treat- 
ment plant was applied at two rates, 25 and 125 
wet metric tons/ha (5.8 and 28.0 dry metric tons/ 
ha), on sandy loam soils in a northern hardwood 
forest in central New England. Changes in soil 
water solution were assessed from water samples 
collected with suction lysimeters at 20- and 45-cm 
depths below the mineral surface. The light appli- 
cation of 25 metric/ha had little effect, but the 
heavy application of 125 metric/ha caused an in- 
crease in the concentration of most ions in soil 
water. The concentrations of most ions returned to 
background levels within 1 year after sludge appli- 
cation. There were no sigiciant differences in basal- 
area growth among control and treated plots for 
the first two growing seasons after sludge applica- 
tion. In the herb shrub layer only 3 of the 31 
commonly occurring species showed statistically 
significant changes in frequency. All three changes 
were on plots receiving the heavy application. 
W79-05002 


LAND APPLICATION OF WASTE--IMPOR- 
TANT ALTERNA’ 

Sheaffer and Roland, Inc., Chicago, IL. 

J. R. Sheaffer. 

Ground Water, Vol. 17, No. 1, p 62-68, January- 
February 1979. 1 fig, 3 tab, 8 ref. 


Descriptors: *Waste water disposal, *Waste water 
treatment, *Sewage effluent, Irrigation, Agricul- 
ture, Land management, Soils, Nutrients, Chemi- 
cals, Sewage treatment, Pollutants, Groundwater, 
*Land application, Land treatment. 


Land treatment uses a combination of processes to 
manage and beneficially use wastewater. The treat- 
ment represents a revolution in sewage treatment 
because it: (1) transforms sewage treatment from a 
single pi activity into a multipurpose activi- 
ty, (2) ¢ es sewage treatment construction 
grants from subsidies into investments in the pro- 
duction of food and fiber, and (3) requires the 
participation of a variety of disciplines to imple- 
ment successfully. Because it is revolutionary to 
the sewage treatment field, three situations have 
developed. First, it is displacing traditional tech- 
nology at a record-breaking pace. Second, its logi- 
cal appeal to thinking decision makers has created 
a situation in which the policy makers are ahead of 
many technicians. Third, it is attacked with a 
fervor heretofore unknown in the sewage treat- 
ment field. Land treatment has logged an enviable 
track record in the United States. Existing systems 
have produced a high quality effluent at economi- 
cally competitive prices. In addition, in terms of 
relative risk, the threat to environmental quality 
from a land treatment system compares favorably 
with advanced waste treatment systems. (Sims- 
ISWS) 

W79-05032 


LAND APPLICATION OF WASTE--STATE OF 
THE ART, 
Wright-McLaughlin Engineers, Denver, CO. 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5E—Ultimate Disposal Of Wastes 


K. R. Wright, and C. K, Rovey. 
Ground Water, Vol. 17, No. 1, p 47-61, January- 
February 1979. 2 fig, 9 tab, 18 ref. 


Descriptors: *Waste water disposal, *Waste water 
treatment, *Sewage effluents, Sewage sludge, Irri- 
gation, Agriculture, Land management, Pastures, 
Crops, Groundwater, Soils, Nutrients, Nitrogen, 
Phosphorus, Monitoring, Reviews, *Land applica- 
tion, Land treatment. 


Land application of treated wastewater can pro- 
vide unique opportunities, not only for a final high 
level of wastewater treatment but also for reuse of 
nutrients. Recent laws passed by Congress have 
made it necessary to consider land treatment when 
planning and designing new wastewater treatment 
facilities. The three types of land treatment com- 
monly used are irrigation, overland flow, and rapid 
infiltration. Selection of the most appropriate type 
of land treatment for a specific site is based on 
several considerations, including soil conditions, 
geology, topography, proximity to surface and 
subsurface water, and climate. Ensuring the pro- 
tection of groundwater is essential when siting or 
designing a land treatment system. Groundwater is 
an important natural resource, naving considerable 
impact on human life and well-being as well as 
high economic value. Safeguarding this important 
resource from contamination includes careful site 
selection, appropriate pretreatment of wastewater 
prior to its application, and a program of regularly 
scheduled monitoring to ensure that the 
wastewater is being properly renovated for safe 
release to the environment. Utilization of munici- 
pal sludge on land for agricultural production is 
encouraged by federal law, as is land treatment of 
wastewater. Sludge contains concentrated wastes, 
and there are practical limitations on the levels of 
heavy metals, salts, and toxic substances in sludges 
applied to agricultural lands. Sludge is generally 
stabilized before being applied to destroy patho- 
gens and to reduce weight, volume, and odor. 
{Sims-ISWS) 
W79-05033 


SURFACE RUNOFF FROM SLUDGE-AMEND- 
ED SOILS, 

Purdue Univ. Lafayette, IN. Dept. of Agronomy. 
For primary bibliographic entry see Field 5B. 
W79-05041 


LAND APPLICATION OF WASTE--AN ACCI- 
DENT WAITING TO HAPPEN, 

Pirnie (Malcolm) Inc., Silver Spring, MD. 

For primary bibliographic entry see Field 5B. 
W79-05126 


APPLICATION OF PHASED COOLING TO A 
ONCE-THROUGH COOLING SYSTEM, 
Auburn Univ., AL. Dept. of Mechanical Engineer- 


ing. 
For primary bibliographic entry see Field 5B. 
W79-05227 


SLUDGE TO LAND--ECONOMIC CONSIDER- 
ATIONS FOR WATER AUTHORITIES, 

Water Research Center, Medmenham (England). 
Medmenham Lab. 

For primary bibliographic entry see Field 6B. 
W79-05320 


A WATER DEMAND AND WASTEWATER DIS- 
POSAL MODEL FOR OPTIMUM TRANSFER 
OF WATER RESOURCES TECHNOLOGY IN 
DEVELOPING COUNTRIES, 

Federal Univ. of Paraiba, Campina Grande 
(Brazil). Dept. of Civil Engineering. 

For primary bibliographic entry see Field 6D. 
W79-05413 


5F. Water Treatment and 
Quality Alteration 


LAND APPLICATION OF WASTE--IMPOR- 
TANT ALTERNATIVE, 

Sheaffer and Roland, Inc., Chicago, IL. 

For primary bibliographic entry see Field SE. 
W79-05032 


LAND APPLICATION OF WASTE--STATE OF 
THE ART, 


Wright-McLaughlin Engineers, Denver, CO. 
For primary bibliographic entry see Field SE. 
W79-05033 


FATE OF METAL IONS DURING DOMESTIC 
TREATMENT OF WATER CONTAINING OR- 
GANICS, 

New Hampshire Univ., Durham. Dept. of Chemis- 


try. 

J. H. Weber, and R. E. Truitt. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-293 147, 
Price codes: A 3 in paper copy, AO! in microfiche. 
Water Resource Research Center, University of 
New Hampshire, Research rt No. 21, 1979. 29 
ast 8 tab, 40 ref. OWRT A NH(1). 14-31-0001- 
829 


Descriptors: *Fulvic acids, *Coagulation, *Water 
treatment, *Filtration, Separation techniques, Ions, 
Ion removal, Alum. 


Preliminary to water treatment ex, ts, sever- 
al filter media were tested to ine Cd2+ 
losses during filtration at pH 8. The initial concen- 
trations of Cd2+ were 4.5 and 45 ppb. Various 
filtering materials sorb different amounts of Cd2+ 
from inden as a function of their s area 
and the speed of filtration. Polycarbonate filter 
membranes in combination with a polycarbonate 
or port a tus gave the lowest + losses 
when the Htrate i is collected directly in a volumet- 
ric flask. The effectiveness of Cu2+, Cd2+, and 
Zn2+ removal from solution by alum coagulation 
was measured with fulvic acid present and absent. 
A factorial experimental design and analysis of 
variance were used to determine the effect on 
metal ion removal of the individual variables pH, 
metal ion concentration, alum concentration, and 
fulvic acid concentration and their combinations. 
The variable levels model water treatment plant 
conditions. Maximum metal ion losses on 96% for 
Cu2+, 59% for Cd2+, and 82% for Zn2+ were 
measured in the presence of fulvic acid. In its 
absence the maximum metal ion losses were 93% 
for Cu2+, 14% for Cd2+, and 53% for Zn2+. 
Fulvic acid enhances metal ion removal under 
most experimental conditions. The practical impli- 
cation on the results is that strong complexes be- 
tween natural water organic matter and metal ions 
enhance their removal by the alum coagulation 
process. 
W79-05046 


IONIZATION CHAMBER FOR WATER 
TREATMENT SYSTEM, 

Water-Tronics, Inc., Charlotte, NC. (Assignee). 

C. N. Smith. 

U.S. Patent No. 4,127,467, 7 p, 4 fig, 4 ref; Official 
Gazette of the United States Patent Office, Vol. 
986, No. 4, p. 1248, November 28, 1978. 


Descriptors: *Patents, *Water treatment, *Scaling, 
Industrial water, Ionization, tion, 
Electrodes, Equipment, Ionization chamber. 


An ionization chamber for use in eliminating or 
controlling scale in water systems includes a gener- 
ally cylindrical housing having a side wall and 
ends, and an electrode, extending within the hous- 
ing along the longitudinal axis. The electrode and 
the housing are connected to the opposite poles of 
a source of direct current. The electrode projects 
into the housing through one end wall and the 
extending end of the electrode is spaced from the 
opposite end wall of the housing by a dimension 


64 
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W79-05384 

FOR INHIBITING CORROSION OF 
METALS IN AQUEOUS 

.» Wi IE. 
D. C. Zecher. 
US. pager fe siger wary 8 p, 6 tab, 9 ref; Official 
Gazette of the United States Patent Office, Vol. 
971, No. 1, p.279, June 6, 1978. 
Descriptors: *Patents, *Water treatment, *Industri- 
al water, sotug feaeeis’ scponaes Corrosion, Corrosion 
control, Scaling, compounds, Chemical 
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system with corrosion 
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OEIS) 
W79-05391 


CONTROLLING IRON OXIDE DEPOSITION 
IN BOILER SYSTEMS, 

Nalco Chemical Co., Chicago, IL. 

For primary bibliographic entry see Field 3C. 
W79-05498 


BOILER WATER TREATMENT: IS_ THE 
PAPER INDUSTRY A SPECIAL CASE, 
Betz Lab., Inc., Trevose, PA. 

Levine. 


G. 
TAPPI 


Descriptors: *Boiler feed water, *Water treatment, 
Industrial water, and nappy = 


so! 
unds, hates, Corrosion, H: iu ob con- 
pounds ents Corin, Hyroem 


This article describes the uniqueness of water treat- 
ment in the The enkor peoblane pateea te 


with the problem. The major problem 
industry hay pe lhe iron corrosion 
A 


tility cycle and 


phate control program will provide the pectuni 

protection. ly specific dispersants have save. ae 
been devel for use in boilers where hardness 
contaminants have been the major problem. These 


ing Conference, San Francisco, 
California, September 19-21 1978, Preprinted Pro- | °™mmen 
pag (TAPPI, Atlanta, Georgia), p 233-241. 6 
fig, 11 8 ref. 
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dispersants distort and further inhibit the growth] THE 


of deposition crystals, allowing them to be re 
moved with the blowdown. (Witt-IPC) 
W79-05499 
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PLANT NUTRIENT LOSSES FROM FOLIAR: 
FERTILIZED SOYBEANS, 
Iowa State Univ., Ames. Dept. of Agricultunl 


Engineering. 
J. L. Baker, and J. M. Laflen. 


FED 
TION PRC 
Environme 
C. W. Seve 
Ground W 
February 1 











POSITION 
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Paper No. 78-2084, Presented at the 1978 Summer 


Meeting of the American Society of Agricul: 


tural 
Engineers, June 27-30, 1978, Lo; Utah, 11 p, 5 


fig, 1 tab, 4 ref. ASAE, St. Joseph, Michigan. 
: “Fertilization, Nutrient removal, Nu- 
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lants and surface runoff 
water were analyzed for NH4-N, NO3-N, total N, 
PO4-P, and hydrolyzable-P. Foliar-fertilization did 


FEDERAL GROUND-WATER PROTEC- 
TION PROGRAM--A REVIEW, 

Environmental Protection Agency, Washington, 
DC. Office of Drinking Water” " 

V. J. Kimm. 

Ground Water, Vol. 17, No. 1, p 75-79, January- 
February 1979. 3 append. 


Descriptors: *Federal government, *Groundwater, 
*Water pollution control, *Water quality control, 
Environmental control, Legal aspects, Water qual- 
ity, Water pollution, Water pollution sources, Pol- 
lutants, Water wells, Aquifers, Injection wells, 
Waste water disposal, 4 


The Nation’s groundwater resources constitute a 
vast and often unprotected resource. The Environ- 
mental Protection 'y is about to launch a 
number of programs desi to protect what is, in 
many cases, a virtually nonrenewable resource. 
agin regulatory activities mandated under the 
ie Drinking Water Act, the Resource Conserva- 
tion and Recovery Act, and the Clean Water Act 
must be coordinated carefully if they are to be 
effective. The current implementation efforts 
within the agency are bei in view of our 
major principles which will be the focus of public 
comment in the months ahead. These principles 
are: (1) The administration of the related programs 
be a tive effort involving Federal, 
State and | : ciedsangraey all of err must 
participate in formulating the program if it is to be 
effective. (2) The focus of the programs will be on 
the prevention of contamination rather than on its 
tteatment at the point of withdrawal. (3) The appli- 
cable standards will be based primarily on technol- 
ogy rather than ambient groundwater quality con- 
siderations since the effects of discharges upon 
ambient quality are are difficult to predict, 
ind of long duration. (4) There is a need to balance 
tavironmental protection, energy development, 
ind continued economic prosperity objectives so 
that the resulting programs fully protect sary 
health while being realistically implementable. All 
of pa povernenent. industry and citizens, through 
«ts of commission or omission--have contributed 
to the potential problem. We must work together if 
We are to get on with the important task of pro- 
tecting the ag of the Nation’s groundwater 
tesources. (Sims-ISWS) 
W79-05127 


THE FEDERAL GROUND-WATER PROTEC- 
TION PROGRAM--TODAY’S HOPE, 
Environmental Protection Agency, Dallas, TX. 

C. W. Sever. 

Ground Water, Vol. 17, No. 1, p 80-82, January- 
February 1979. 


Descriptors: *Groundwater, *Water pollution con- 
ttol, *Water quality control, *Federal government, 
Legal ages, Water quality, Water pollution, 
Water pollution sources, Injection wells, Lagoons, 
Waste water disposal, Aquifers, Pollutants, Path of 
pollutants, Water supply, Water resources, Potable 
Water. 





WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


The necessary administrative mechanisms for pro- 
tection of our under drinking water sources, 
Griiutaanat san lab guagsanel gutergasgnes 

velopment environmental quality programs, 
should be. provided by a federal groundwater con- 
trol program, else today’s underground contami- 
nant di activities will be tomorrow’s undo- 
ing. F regulations, however, must provide 
flexibility to States and industry to find least 
costly means of meeting national environmental 
goals. A growing body of literature clearly docu- 
ments cases of underground drinking water source 
contamination, sometimes severe, from a large va- 
riety of conditions and practi Existing studies 
also indicate that this problem is pervasive: 
aquifers have been adversely affected in every 
region of the country. A federal groundwater pro- 


tection program which (1) reflects consideration of 


total long-range natural resource protection and 
environmental quality benefits, (2) regulates in a 
manner so that the benefits to the environment 
generally exceed the regulatory costs, and (3) en- 
col more efficient ways of meeting environ- 
mental goals in the least costly manner can and 
must be Suentoned by the Environmental Protec- 
tion Agency. Without an effective Federal ground- 
water protection program, the underground con- 
sw problem will likely worsen. (Sims- 


W79-05128 


THE FEDERAL GROUND-WATER PROTEC- 
TION PROGRAM--TOMORROW’S UNDOING, 
Wehran Engineering Corp., Middletown, NY. 

D. C. Mosher. 

Ground Water, Vol. 17, No. 1, p 83-86, January- 
February 1979. 5 ref. 


Descriptors: *Groundwater, *Water pollution con- 
trol, * Water pollution, Water pollution 
sources, Solid wastes, Waste disposal, 
Leachate, Leaching, Pollutants, Path of pollutants, 
Federal government, Legal aspects, Aquifers, 
Water resources, Water supply, Water quality, 
Water quality control. 


Past and present guidance in landfilling has been 
based on inadequate information. More recent in- 
formation indicates past and present recommenda- 
tions/guidance may not be accurate. Current 
trends, as a result of RCRA (PL 94-580), are 
apie! following the same recommendations. 

e result can be greater —_— from landfills 
constructed now and in future years than have 
occurred from past landfills, such as the well- 
known Llangollen landfill. It is time for Congress, 
EPA, and others to recognize what is and is not 
known about the pollution potential from landfills 
and waste disposal in general. (Sims-ISWS) 
W79-05129 


STATE GROUND-WATER PROTECTION PRO- 
GRAMS--A NATIONAL SUMMARY, 
Environmental Protection Agency, Chicago, IL. 
Region V. 

R. E. Bartelt. 

Ground Water, Vol. 17, No. 1, p 89-93, January- 
February 1979. 6 fig, 1 ref. 


Descriptors: *Groundwater, *Water pollution con- 
trol, *State governments, *Legal as Reviews, 
Surveys, Legislation, Water pollution, Water pol- 
lution sources, Pollutants, Injection wells, Waste 
water disposal, Chemicals, Oil, Path of pollutants, 
Aquifers, Water quality, Water quality control. 


In order to discuss the adequacy or inadequacy of 
State groundwater protection programs, it is help- 
ful to establish a base line which may be used as a 
frame of reference for the discussion. To provide 
that frame of reference, the 50 States were contact- 
ed and representatives were questioned as to the 
nature and extent of their existing groundwater 
programs. The survey of States produced a wealth 
of information relative to the structure of various 
State programs, and this information was presented 
graphically in the neutral presentation. The subject 
of multiple agency involvement was addressed. In 
addition to looking at the structure of State pro- 
grams, information was collected regarding the 


Water Quality Control—Group 5G 


nature of existing State statutes and re; i 
Tabulation and interpretation of this information 
were provided to illustrate how the institutions are 

iding for the protection of our groundwater 
resources. In addition to evaluating the various 
types of statutes, existing enforcement mechanisms 
ee er a eee ete. eee 
ic presentations of national data base were 
used, and again several States’ procedures were 
reviewed in detail. The topic of groundwater qual- 
ity standards was specifically addressed during in- 
pss jeter va wag egrntentan ag ta 
oping regulatory technique. presentation pro- 
Vided national look at isting groundwater pro- 
grams with in-depth analysis of certain State pro- 

The variations in State programs were 

So illhsed nnd-om eaician wel bake te: eallasatn 
resources currently dedicated to pt can 
tection at the State level. (Sims-ISWS) 
W79-05130 


STATE GROUND-WATER PROTECTION PRO- 
GRAMS--INADEQUATE, 

Virginia State Water Control Board, Roanoke. 
West Central Regional Office. 

J. W. Dawson. 

Ground Water, Vol. 17, No. 1, p 102-108, January- 
February 1979. 12 fig, 4 ref. 


Descriptors: *Groundwater, *Water pollution con- 
trol, *State governments, *Legal aspects, Reviews, 
Surveys, Water quality standards, Water resources, 
Pumping, Water w Drilling, Water policy, 
Water management(Applied), Legislation, Admin- 
istration agencies, Aquifers, Water quality, Water 
quality control. 


The primary reason state groundwater protection 
programs are inadequate is that the resource is 
misunderstood, surrounded by misconceptions and, 
due to its occurrence, is ‘out of sight and out of 
mind.’ To most people, groundwater is a very 
elusive and somewhat magical resource, whose 
significance in the over-all picture of water re- 
sources has not been reali by those who have 
the Deon and authority to rectify the present state 
of affairs. The need for adequate protective legisla- 
tion and sufficient financial and manpower re- 
sources commitment is even more difficult to justi- 
fy because, to date, there has not been a citizen 
outcry for such measures. To ascertain the status 
of current state groundwater protection programs, 
a survey of state legislation concerning ground- 
water was undertaken; additionally, a question- 
naire was sent to the agency in each state responsi- 
ble for administration of F eqecnstens protection 
programs. The results of this survey indicate that 
most states have broad authority over ground- 
water resources through general water resources 
legislation, but the majority do not have specific 
groundwater protective legislation. In many cases, 
the broad legislative authority is inadequate or, if 
legislation is adequate, implementation of legisla- 
tive mandates is not sufficient to provide adequate 
protection. Lack of groundwater quality and quan- 
tity data is severe to the point that many agencies 
do not have a realistic characterization or identifi- 


cation of the groundwater resources they are to 
protect. (Sims-ISWS) 
W79-05131 


STATE GROUND-WATER PROTECTION PRO- 
GRAMS--ADEQUATE, 

Minnesota Dept. of Health, Minneapolis. 

E. H. Ross. 

Ground Water, Vol. 17, No 1, p 94-101, January- 
February 1979. 11 fig, 3 tab, 15 ref. 


Descriptors: *Groundwater, *Water pollution con- 

trol, *State governments, *Legal aspects, *Minne- 

sota, Costs, Economics, Water resources, Water 

to Water quality control, Education, 
quifers, Political aspects. 


An assessment of the adequacy of State involve- 
ment should include a historical perspective of 
resource management in the nation. A review of 
the record indicates that up until the 70’s, Federal 
policy was virtually nonexistent with respect to 
groundwater protection programs. Efforts of the 
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munity to gain legislative action have shown prog- 
ress within State government within the last few 
years. The F. EPA, in response to efforts of 
the only significant constituency, the NWWA, is 
now requiring groundwater protection in their reg- 
ulations. Institutional arrangements, whether na- 
tional, State, or local, at least for some years to 
come by political necessity will require central 
involvement of the States in groundwater protec- 
tion. The legislative and executive branches in 
many States have shown their willingness to act; 
however, without an active political constituency, 
legislative appropriations are provided after actual 
problems arise due to drought or contamination 
problems. Rainfall provides extra time to address 
quantity problems, but there may not be a second 
chance to protect groundwater quality. These 
branches of government have the monetary and 
legal authority to act once the need is demonstrat- 
. The record of the judicial branch indicates a 
need for the legislative and executive branches to 
design and manage programs that will avoid the 
necessity of court action. Continued advocacy ef- 
‘forts for groundwater protection programs yet 
remain the responsibility of the water well industry 
and a small groundwater technical constituency. 
The public and the politicians need to be further 
informed and educated about the need for ground- 
water protection. (Sims-ISWS) 
W79-05132 


NON-POINT WATER QUALITY MODELING 
IN WILDLAND MANAGEMENT: A STATE-OF- 
THE-ART ASSESSMENT (VOLUME II - AP- 
PENDIXES). 

Forest Service, Washington, DC. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-272 949, 
Price codes: A25 in paper copy, AOI in microfiche. 
Ecological Research Series, EPA-600/3-77-078, 
Environmental Research Laboratory, Office of Re- 
search and Development, U.S. Environmental Pro- 
tection Agency, Athens, Georgia, July 1977. 567 p, 
3 append. EPA-IAG-D5-0660. 


Descriptors: *Watersheds(Basins), *Forestry, 
*Wildland management, *Non-point source pollu- 
tion, Effects, Water quality, Erosion, Simulation 
analysis, Runoff, Planning, Mathematical models, 
Methodology, Monitoring, Aquatic ecosystem, 
Predictive models, Systems analysis. 


Presented is Volume II of a report which assesses 
and reviews forestry management activities that 
can increase the non-point pollutant source poten- 
tial, the effectiveness of demonstrated control tech- 
niques to reduce this potential, the usefulness and 
reliability of existing non-point source controls, 
and an evaluation of the water quality data base 
available for model development and testing. This 
volume contains: (a) the model evaluation forms 
that were completed for each model evaluated; (b) 
the watershed inventory forms that were compiled 
for each of the inventoried watersheds; and (c) a 
summary that references the models by number 
and predictive category. (See also W79-05269) 
(Bell Graf--Cornell) 

W79-05270 


FEASIBILITY STUDY ON EXECUTIVE PRO- 
GRAM DEVELOPMENT FOR BASIN ECOSYS- 
TEM MODELING, 

State Univ. of New York Coll. at Plattsburgh. 
Dept. of Computer Science. 

H. Bouver. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-280 961, 
Price codes: A06 in paper copy, AOI in microfiche. 
EPA-600/3-78-034, Ecological Research Series; 
Environmental Research Laboratory, Office of Re- 
search and Development, U.S. Environmental Pro- 
tection Agency, Athens, GA., March 1978. 69 p, 
153 ref, 7 append. 


Descriptors: *Simulation analysis, *Computer pro- 
grams, *Feasibility studies, *Computer models, 

Water quality, *Interactive graphic display, Sys- 
tems analysis, Basin-wide, Point source, Nonpoint 
source, Urban water quality modeling, Graphic 


executive program, Programming modules, Data- 
base, Data-structure, Computer language. 


complete graphic executive program to automati- 

ly in various 
models for use by relatively i - 
ers was examined. Because of a number of prob- 
lems, including data base it difficulties, 
the study recommends the development of a ‘pilot’ 
version to resolve questions before full-scale imple- 
mentation of the environmental system is attempt- 
= tive program should ultimately have 


made to assess the state-of-the-art of urban water 
pe mathematical modeling relative to its mo- 
ularization for the executive program. i 
attention was addressed to interactive computer 
graphic display as the medium in which this execu- 
tive program would be primarily used. (Bell-Graf- 


W79-05285 


ALGAE AND WATER POLLUTION, 
For primary bibliographic entry see Field 5C. 
W79-05322 


PHYSICAL QUALITY AND SEDIMENT 
TRANSPORT IN DRAINAGE WATER FROM A 
MANURED AND FERTILIZED CROPPING 
OPERATION, 


t of Agriculture, Ottawa (Ontario). 
Animal Research Inst. 

N. K. Patni. 

Journal of Environmental Science and Health, 
Vol. 13, No. 3, 1978, p 269-285. 1 fig, 7 tab, 13 ref. 


Descriptors: *Sediments, *Agricultural runoff, 

*Land application, *Manure, ae? production, 

*Farm management, *Greenbelt Farm(Ontario, 

Canada), *Water quality control, Water pollution 
; Wa - 


solids, Conductivity, Sediment transpo: 
sion, Snowmelt, Hydrology, Nutrients, Fertiliza- 
tion, Farm wastes, Livestock, Rotations, Cultiva- 
tion, Data collections. 


A three-year investigation (1975-77) of effects on 
drainage water , and sediment transport of 
large-scale plowdown of liquid manure into crop- 
land on 594-ha Greenbelt Farm, a research area at 
Ottawa, Ontario, Canada, showed that with proper 
management good drainage water quality can be 
maintained. Such management practices include: 
(1) immediate plowdown of manure after applica- 
tion, (2) restriction of manure application to rela- 
tively dry periods, (3) provision for manure stor- 
age during wet weather and winter, (4) rotation of 
fields subject to manure application, and (5) appli- 
cation away from stream . Most annual sedi- 
ment transport occurred during snowmelt runoff, 
and the amount of solids transported from agricul- 
tural land was greatly influenced by hydrological 
flow conditions Gonger periods of heavy, turbulent 
flows in 1976 resulted in greater net transport 
compared to 1977). Specific conductivity measure- 
ments were useful for quick estimates of dissolved 
solids content in drainage water. Large quantities 
of liquid manure have been incorporated into the 
soil every year (mid-April to mid- ber) since 
1968. Manure was derived 65% from dairy cattle, 
30% from sheep, and about 5% from poultry. Four 
oe two outgoing streams were moni- 
tored. The cropped area (96% of the basin) is 
under a 3-5 year rotation of corn and mixed 
legume-grass, with some small grain. (Lynch-Wis- 
consin) 

W79-05339 


BALLASTED FLOATING BARRIER BOOM, 
Conwed Corp., St. Paul, MN. (Assignee). 
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invention. (Sinha-OEIS) 
W79-05376 . 
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OIL SEPARATION MATERIAL, 
British Petroleum Co. Ltd., London (England). 


(Assignee). 

R. J. R. Cairns, and J. M. Howard. 

U.S. Patent No. 4,129,499, 5 10 ref; Official 
Gazette of the United States Patent Office, Vol 
977, No. 2, p. 537, December 12, 1978. 
Descriptors: *Patents, *Oil pollution, *Water qual- 
ity control, Water pollution treatment, Water id 


ues, 
persion, Coals, Dispersants, Purification beds. 


ugh i 
beds containing solid les in such manner that 
the oil coalesces an oil and a water 
phase are formed. Materials w! can be used in 
particulate form in the p incude 


particularly effective for treating sea water. 
It has now been discovered that treating the purifi- 
cation bed packing material with cereee poy ieas 
improves its coalescing performance wi 

to oil-salt water mixtures. The method com 
contacting the particles with a solution of a disper- 
sant additive; treating the contacted i with 
a hydrocarbon activating agent; or i 
out both steps simultaneously. (Sinha-OEIS) 
W79-05378 


FLOATING-REFUSE-COLLECTING BOAT, 
Mitsubishi Jukogyo Kabushiki Kaisha, Tokyo 
(Japan). (Assignee). 

H. Oguran, H. Asakawa, J. Kondoh, M. 
Nakamura, and S. Oyaide. 

U.S. Patent No. 4,128,068, 5 p, 5 fig, 4 ref; Official 
Gazette of the United States Patent Office, Vol. 
977, No. 1, p 67, December 5, 1978. 


Descriptors: *Patents, *Water pollution control, 
*Water quality control, Skimming, Solid wastes, 
Flotsam, Jetsam, Ships, Jets, Rivers, 
Equipment, Floating solid wastes, Twin-hull boats. 


A floating-refuse-collecting boat of a twin-hulled 
construction includes a floating-refuse collector lo- 
cated in the water channel formed between the 
hulls. Main water-jet units are installed on the 
bows of the hulls for directing jets of water rear- 
ward through the water channel for guiding and 
forcing the refuse afloat in the vicinity of the 
entrance into the channel and toward the collector. 
In addition, auxiliary water-jet units are mounted 
on the hulls rearward of the main water-jet units 
and in front of the collector to provide jets of 
water which prevents refuse from flowing out of 
= oad when the boat moves astern. (Sinha- 
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W79-05380 


PROCESS FOR PURIFYING WASTE WATER 
OBTAINED BY A PAPERMAKING PROCESS, 
Liia Edet Aktiebolag (Sweden). (Assignee). 

For primary bibliographic entry see Field 5D. 
W79-05386 


POLLUTING OIL RECOVERY APPARATUS, 
P, J. Strain. uv 

US. Patent No. 4,120,793, 4 », 2 fig, 7 ref; Official 
Gazette of the United States Patent Office, Vol. 
915, No. 3, p 1102, October 17, 1978. 


Descriptors: *Patents, *Oil pollution, *Oil spills, 
‘Water pollution treatment, a ity con- 
Sluice gates, Baffles, Flow, Oil recovery. 
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REMOTE SENSING OF THE OCEANS - A 
REVIEW. 


’ 
Aircraft Research and Development Unit, Edin- 
burgh (Australia). 
For primary bibliographic entry see Field 7B. 
W79-05394 


IMAGE ENHANCEMENT OF SIDE-SCAN 
SONAR MAPPING, 

California Univ., Santa Barbara. 

For primary bibliographic entry see Field 7B. 
W79-05395 


THE USE OF LANDSAT IMAGERY FOR 
MARINE POLLUTION STUDIES, 

Singapore Univ. 

For primary bibliographic entry see Field 7B. 
W79-05396 


STORMWATER MANAGEMENT 
TRANSFER OF TECHNOLOGY, 
Environmental Protection Agency, Washington, 
DC. Office of Research and Development. 

For primary bibliographic entry see Field 5B. 
W79-05412 


MODEL; 


VARIABILITY OF ANNUAL NUTRIENT AND 
SEDIMENT DISCHARGES IN RUNOFF FROM 
OKLAHOMA CROPLAND AND RANGELAND, 
icultural Research Service, Durant, OK. 
ater Quality Management Lab. 
For primary bibliographic entry see Field 5C. 
W79-05429 


WATER RESOURCES PLANNING—Field 6 


6. WATER RESOURCES 
PLANNING 


6A, Techniques Of Planning 


MOBILE BAY HYDROGRAPHY UNDER 
FLOOD STAGE CONDITIONS, 

Alabama Univ., University. Dept. of Chemical and 
Metallurgical Engineering. 

For primary bibliographic entry see Field 2L. 
W79-05008 


MATHEMATICAL MODELING OF SURFACE 
WATER IMPOUNDMENTS, VOLUME: I, AND 


i, 

Resource ement Associates, Lafayette, CA. 
For primary bibliographic entry see Field 2H. 
W79-05011 


TRANSIENT SUBSURFACE DRAINAGE ON 
SLOPING IRRIGATED LAND, 

Bechtel, Inc., San Francisco, CA. 

H. J. Yeh, and L. G. King. 

Paper No. 78-2037, Presented at the 1978 Summer 
Meeting of the American Society of Agricultural 
Engineers, June 27-30, 1978, Logan, Utah, 21 p, 7 
fig, 15 ref, ASAE, St. Joseph, Michigan. 


Descriptors: *Subsurface drainage, Subsurface 
drains, Mit mca land, Canal seepage, Slopes, In- 

tion, Numerical analysis, Water table, Irriga- 
tion, Hydrodynamics. 


Parallel be cine drains on sloping land were 
studied. Source of water was upslope seepage suc 
as from a canal as well as intermittent irrigation 
over the drains. The ground surface was treated as 
a boundary so that both fully and partially saturat- 
ed flow conditions existed within the soil region 
under study. The water table location was deter- 
mined from the numerical solution of hydraulic 
head as a function of space coordinates. ADI meth- 
ods were used to solve the basic partial differential 
equation together with appropriate initial and 
boundary values. Land slopes of up to 15 degrees 
from the horizontal were studied. Water table fluc- 
tuation and drain discharge were obtained over 
several irrigation cycles. ing recession of the 
water table following an irrigation, the location of 
the maximum water table height between the 
drains moved toward the lower drain. The water 
table recession following an irrigation was com- 
ed with existing theories using only saturated 
low for parallel drains on flat land. The results of 


this study showed the water table height as a 
function of time to be greater than predicted by 
existing theories even for quite s slopes. The 


effects of partially saturated flow and land slope on 
this result are discussed. (Skogerboe-Colorado 


State) 
W79-05052 


INTERACTIVE MULTIPLE OBJECTIVE OPTI- 
MIZATION, 

Purdue Univ., Water Resources Research Center. 
Lafayette, IN. 

K. J. Musselman, and J. J. Talavage. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-293 211, 
Price codes: A10 in paper copy, AOI in microfiche. 
Technical Report No 121, February 1979. 196 p 
30 fig, 12 tab, 64 ref, 3 append. OWRT B-083- 
I 10). 


Descriptors: *Optimization, *Urban drainage, *De- 
tention reservoirs, Algorithms, Storm water, Res- 
ervoir storage, Drainage system, Drainage basin, 
Nonlinear programming. 


Decision problems often arise in which several, 
non-commensurate and conflicting objectives must 
be considered simultaneously. This report is con- 
cerned with first investigating a general nonlinear 
class of these problems and then developing a 
means of solving problems found in this class. The 
results are divided into four related areas: (1) iden- 
tifying properties and relationships which exist 
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within this class of problems and which prove 
useful to their resolution, (2) developing a user- 
oriented algorithm, using these p: ies, to solve 
nonlinear multiple objective optimization prob- 
lems, (3) applying the algorithm to a representative 
problem and (4) modifying the algorithm to ad- 
dress discrete nonlinear multiple objective optimiz- 
ation yee A decision problem concerned 
with expected storm drainage needs of an 
urban subbasin is analyzed by means of the algo- 
rithm. The problem involved minimizing various 
pollutant loads and costs by adjusting the drainage 
systems local detention storage capacity, maximum 
treatment rate and maximum allowable overflow 
rate. Convergence results are shown for several 
tradeoff policies. The tradeoff algorithm is modi- 
fied to resolve the question of how to find integer 
solutions to the nonlinear multiple objective opti- 
mization problems. The peculiar difficulties in- 
volved with directly applying the continuous ver- 
sion of the algorithm are discussed in detail. 
W79-05092 


WATER-QUALITY INVESTIGATION OF THE 
VACHE GRASSE CREEK WATERSHED, SE- 
BASTIAN COUNTY, ARKANSAS, 

Geological Survey, Little Rock, AR. Water Re- 
sources Div. 

T. E. Lamb. 

Geological Survey open-file report 78-903, 1978. 
25 p, 2 fig, 5 tab, 11 ref. 


Descriptors: *Baseline studies, *Water = . 
*Water analysis, *Watershed management, Chemi- 
cal properties, Topography, Geology, Physical 
properties, Sampling, ry Pre-Soil Conser- 
vation Service programs, *Vache Grasse Creek 
watershed, Sebastian County. 


The results of a 1-year study in the upper Vache 
Grasse Creek watershed, Sebastian County, AR., 
are presented to document surface-water quality 

itions before implementation of Soil Conser- 
vation Service pro Analysis of samples col- 
lected at four sites showed that during periods of 
warm weather several of the parameters sampled 
produced unusually high or low values that indi- 
cated possible water-quality problems. Low dis- 
solved-oxygen concentration, high nitrogen and 
organic carbon concentrations, and high coliform 
bacteria counts were at sampling sites upstream 
from the Greenwood water-supply lake. Sampling 
in and downstream from the lake indicated that the 
quality of the water passing through the lake was 
improved significantly. However, sampling in the 
lake indicated that there is a large layer of water 
with low oxygen concentration and a buildup of 
phosphorus, iron, manganese, and some other 
metals in the bottom ooze. (Woodard-USGS) 
W79-05158 


MATHEMATICAL MODELING OF WATER 
QUALITY, 

Cambridge Univ. (England). Control and Manage- 
ment Systems Div. 

M. B. Beck. 

CP-78-10. Summary Report of a IIASA Work- 
shop, September 13-16, 1977, Laxenburg, Austria. 
International Institute for Applied Systems Analy- 
sis, Laxenburg, Austria, October 1978. 50 p, 50 ref. 


Descriptors: *Water quality, *Mathematical 
models, *Systems analysis, Rivers, Lakes, Reser- 
voirs, Estuaries, Pollutants, Planning, Manage- 
ment, Ecology, Design, Eutrophication, Nitrogen 
cycle, Real-time, France, Rhine River(Germany), 
Hydrophysics. 


Summarized are the proceedings of an IIASA 
Workshop on Water Quality yy held at 
Laxenburg, Austria, September 13-16, 1977. The 
Workshop was held as an initial activity within 
IIASA’s research Task on Models for Environ- 
mental Quality Control and Management. In con- 
vening the Workshop, the organizers invited par- 
ticipants to express their views on the current state 
of mathematical modeling of water quality. They 
were encouraged also to speculate on future direc- 
tions for the subject and to make recommendations 
for the ways in which such research could be 
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organized in collaboration with IIASA. The report 
on the Workshop is divided say adhe into two sec- 
tions: the firs fist deals with key themes and salient 
problems of iaher uality ; the second 
reproduces the conc’ statements of nine ad 
hoc working groups established during the Work- 
shop. These dieyg on | groups considered a number 
of specific areas, such as deep lakes and reservoirs, 
the impact of toxic pollutants, systems methods in 
model development and analysis, and so forth. An 
intermediate section of the report briefly considers 
future perspectives in water quality modeling. In 
the final section, icular reference is made to the 
Institute’s plans for water quality model develop- 
(ball weet mf Cent) in particular case studies. 


W79-05273 


COLLECTIVE DECISION MAKING IN WATER 
RESOURCE PLANNING, 

Virginia Univ., Charlottesville. 

R. Burke, III, and J. P. Heaney. 

Le m Books, D.C. Heath Company, Lexing- 
to ay eh, (and Toronto, Canada) 1975. 
260 p, 23 fig, 22 tab, 673 ref. 


Descriptors: *Water resources, *Planning, *Deci- 

sion making, *Collective action, Methodology, 

Mathematical models, Systems analysis, Equations, 

River basins, Management, General theory, Syner- 

Ye behavior, mplexity, Antireductionism, 
ial systems, Holistic reasoning. 


Basically, this book assumes that contemporary 
water resource problems are actually symptoms of 
another more fundamental malady: the lack of a 
general, over-arching set of guiding principles for 
water-related planning and decision making. It is 
assumed also that theory and concept are the best 
guides to reasoned action. ‘Synergistic behavior’ 
and ‘Complexity’ are two primary characteristics 
of the general water resource situation and must be 
addressed as we develop theories and methodolo- 
gies. In order that the basic synergism of the water 
resource system be given proper viability, these 
theories and methodologies must rest on a funda- 
mental reasoning from whole-to-part. For this 
book, a definition of three different levels of com- 
megs aos A nay ag is given. The book moves 
rom describing the largest systems to probing 
deeper into sublayers. ee additional concepts 
from a unifying thread through each chapter: sys- 
tems, structure, and process. Specifically, the eight 
chapters herein consider: (1) the disparity between 
capabilities of existing planning and decision 
models and the requirements of the external plan- 
ning environment; (2) an integrating framework, 
using Parsons’ ‘general theory of action;’ (3) cur- 
rent systems thinking in planning theory, drawing 
on Ozbekhan’s ‘general theory of planning, and 
showing how water resource planning meshes with 
the larger system, the societal overlayer; (4) intro- 
ducing ‘process’ into the analysis as a means of 
giving life to those broader srectertl concepts (9 
bipolar dimensions are used to characterize any 
decision situation); and (5) the application of simu- 
lation to a water quality problem in hypothetical 
Bow River Valley. (Bell-Graf--Cornell) 
W79-05274 


A MULTIDISCIPLINARY TRANSFER MODEL 
FOR WATER MANAGEMENT KNOWLEDGE 
TRANSFER IN DEVELOPING COUNTRIES, 
Colorado State Univ., Fort Collins. Dept. of Eco- 
nomics. 

J. Eckert. 

In: Water Knowledge Transfer. Volume 1, Pro- 
ceedings of the Second International Conference 
on Transfer of Water Resources Knowledge, June 
1977, Fort Collins, Colorado. N.S. Grigg, et al., 
Eds., Water Resources Publications, Fort Collins, 
Col., 1978, p39-63. 


Descriptors: “Water management(Applied), 
*Transfer knowledge, *Multidisciplinary transfer 
model, *Developing countries, Farms, Economics, 
Agriculture, Water loss, Design, Programs, Tech- 
nology, Efficiencies, Transfer process, Data 
sources, Data sources, Ditches, Information needs, 
Systems analysis. 


Rural economic vitality and growth cara pat 
largely on agricultural productivity. it on- 
farm water management contributes to rural eco- 
nomic growth, in at least four ways, avoiding: (1) 
woierere: Gh tala -applied water for providing soil 
moisture; (; it transition to a modern posted, 
cultural system; (3) much of the annual 
in yields; and (4) excessive loss in delivery and 
application. Thus there is considerable information 
on both theoretical and practical 
Pre eg vil develops 
veloping countries y. paper a 
ae ge whereby this information can be assem- 
i pre nab certain criteria, and used to 
b improv: water it practices 
which can be widely adopted. Needed i is an incen- 
tive structure that stresses other things than 
income maximization and a ining institu- 
tional environment. Su 
including the t ° 
sequence of yses 
considered, and a description at some of the possi- 
ble — between subcomponents. The transfer 
process developed herein et i on from 
agricultural engineering, y, agriculturai 
economics, sociology and “politcal ‘science. Pre- 
sented is a decision model which draws heavily on 
the experience of Colorado State Be sige 4 
water ement project in 
model’s principle limitation is its restricted applica- 
bility to areas of abundant wa' ly pry bbe, bor J 
humid tropics. (See also W79-05409}, (Bell 
Cornell) 
W79-05411 


6B. Evaluation Process 


CONTINUOUS SIMULATION FOR WATER 
QUALITY PLANNING, 

Hydrocomp, Inc., Palo Alto, CA. 

A. S. Donigian, Ir, and R. K. Linsley. 
Water Resources Bulletin, Vol. 15, No. 1, 
February 1979. 9 fig, 
6134(5215)(3), 14-31 


1-16, 
3 tab, 15 ref. OWRT C- 
1-5215. 


Descriptors: *Water quality control, *Alternative 
planning, *Simulation analysis, Economic im 
Benefits, Methodology, Evaluation, Costs, 

sion making, Aeration, Watersh » Eco- 
nomic efficiency, Cost-effectiveness, Dissolved 
oxygen, Systems analysis. 


Described is a methodology for the evaluation of 
water quality plans analogous to procedures used 
in flood control planning, where flood damage 
frequency curves provide the basis for determining 
flood control benefits. The proposed method uses 
continuous water quality simulation to develop 
long-term information from which water quality 
frequency curves can be obtained. This frequency 
information allows the evaluation of the impact of 
proposed water quality control plans taking into 
consideration the variable nature of the water re- 
source. Using treatment costs and other economic 
indicators of water quality, the frequency informa- 
tion can be used to estimate the cost-effectiveness 
and economic efficiency of alternative plans. The 
method is demonstrated in a semihypothetical en- 
vironment; real hydrologic and climatic character- 
istics are assigned to a hypothetical watershed 
configuration. Alternative management plants are 
simulated and analyzed for both physical and eco- 
nomic impacts. The advantages of continuous sim- 
ulation and its use in water quality planning are 
explored. (Bell-Graf--Cornell) 

W79-05010 


DEFINING UPPER Bn yg dao Lob. ge 
WATER DEVELOPMENT 


Montana State Univ., Bozeman. 
For primary bibliographic entry see Field 4B. 
W79-05271 


WATER PRODUCTION FUNCTIONS FOR IR- 
RIGATED AGRICULTURE, 
Cornell Univ. Agricultural Ex 
Ithaca, NY. Dept. of Agricultur: 


riment Station, 
Economics. 





Rat ai ace Consultants, San Francisco, 


R. L. Keeney. = 
Operations Research, Vol. 27, No. 1, p 48-64, 
January-February 1979. 4 fig, 6 tab, 4 ref. 


Graf--Cornell) 
W79-05277 
ECONOMICS OF IRRIGATION, 


Nebraska Univ., Lincoln. Dept. of Agricultural 
Economics. 

For primary bibliographic entry see Field 3F. 
W79-05292 


AN ECONOMIC bang vere OF RECRE- 
ATIONAL CLAMMING IN MASSACHUSETTS, 
Massachusetts Univ., Amherst. Dept. of Food and 
Resource Economics 


t Station, April 1978. 98 p, 7 sig, 30 


tab, 19 ref, 3 heat 
Descriptors: *Value, *Clamming, ‘*Recreation 
dement > *Massachusetts, *Economics, *Planning, 


Mes emg se MMe nad Do Coe Permits, = 
Resource alloca- 


Surveys, Intertidal 

tion, pewich(MA), Ork Orleans(MA), rece 
Cost-benefit analysis, Resource management, Mya 
arenaria, Mercenaria mercenaria, Ensis directus, 
Fisheries, Mathematical studies, Water pollution 
effects, Economic efficiency, Decision-making, 
Quahogs, Soft-shelled clams. 

An opinion survey of 267 c permit holders 


cate ee to 1975) to the Massa usetts towns of 
Ipswich, Scituate, and Orleans, demonstrated the 
feasibility of establishing dollar estimates of the 
value of recreational clamming. This nonmarketed 
good previously has been described only in terms 
of participant number and harvest estimates. Will- 
ingness to Pay for, or to surrender were 
compared with town expenditures for regulation 
programs. The research objective was to improve 
planning and decision-making in shellfish resource 
management. The estimates must be considered 
only approximations, however, since they do not 
reflect actual market conditions; in particular, will- 
ess to pay values are a ee 
1974 expenditures for lifish regulation were 
$30,000 in Ipswich, $20,000 in Orleans, and $5,600 
in Scituate. Scituate’s expenditures clearly were 
economically justified when compared with the 
$20,400 nine papi value of its clam re- 
sources; Scituate had no co: shellfisheries 
in 1975. $5,100 ir. permit fees were collected from 
nonresidents, and the remaining $500 in net ex 
penditures compared favorably with $11,700 in 
resident benefits based on their willingness to pay. 
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WRC-W-5 
: *Santa Ana River basin(CA), *Putty- 
cla: Cercion ™ *Dairy 
ater pollution control, *Pollution 
(Charges), *Standards, *Methodology, Water 


Industrial wastes, Waste water 
Water pollution sources, Serve bei tec’ 
Manure, Political constraints, oe cous gh Pollu- 
tion abatement, Incentives, ical models, 
Model studies. 


Taxes would be more effective than 
ards in controlling pollution caused manure- 
loaded dairy wash water in California’s Santa Ana 
River basin; this finding is borne out by use of the 
theoretical ‘putty clay’ framework ace 
), in which the relationship between 
tte economic variables and environmental 
instruments is assessed with empirical data. 
Reacts con e's taduury woae Gs caeate: 
with the tax approach, however, redistribution of 
hte a rane gh ge ran? A Bk mange 
as a political incentive for policy acceptance. The 
approach used in this paper concentrates on the 
— of production techniques and param- 
eters across firms, instead of the traditional method 
se hmedlnee Stell ae rr b orn tleg 
pollution controls as a measure of industry re- 
_ With the framework developed by Johan- 
ite relations i 7 dae ting the response 
of i ividual firms can be derived for the short 
tun. This paper demonstrates use of the procedure 
to determine short-run relations between environ- 
mental policy goals and instruments, and to deter- 
mine op’ taxes and standards. The ‘putty-clay’ 
a, of the framework, which assumes that 
a (such as machinery) are so special- 
that their input-output ratio cannot be 
ed after installation, justifies aggregation 
on empirical estimation “of the distribution of 
ce coefficients. (Lynch-Wisconsin) 
9-05. 


lied stand- 


ENDOGENOUS BIAS IN TECHNICAL PROG- 
RESS AND ENVIRONMENTAL POLICY, 
Temple Univ., Philadelphia, PA. Dept. of Eco- 
nomics. 

R. A. McClain. 

The American Economic Review, Vol 68, No 4, p 
538-546, September 1978. 5 fig, 17 ref. 


Descriptors: *Pollution abatement, *Environmen- 
tal policy, *Technology, *Economic growth, 
*Economics, *Mathematical models, *Environ- 
mental effects, Costs, Model studies, Pollution 
taxes(Charges), Regulation, Standards, Political 
constraints, Zero pricing, Natural resources, Pol- 
lutants, Policy, Labor, Wages. 


The likelihood that technical progress, because of 
market forces, degrades the environment is con- 
firmed by means of two models representing differ- 
ent approaches to the impact of economic variables 
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on labor and capital productivity, and on pollution 
per unit of pong e two models suggest similar 
conclusions for environmental policy: (1) zero 
— of environmental amenities means that pol- 
lution increases more rapi ee pemens and 
(2) if pollution is to be s in 9 srowing 
economy, the price of pollution must not pa fied 

| peste me wee we te ep least 
at the same rate as r productivity and wages 
The «abe Ee used were: (1) the innovation- 
possibi tier approach, and (2) Nordhaus’ 
more pon tor ‘isotech’ approach. An isotech is the 
set of all tec wap cteinahie ot the eomacaivds 
cost, and the family of isotechs defines the techno- 


logical = 2 gow available at a particular time. 
To the flexibility requirement for pollution 
| eer quantitative regulation may be the best po- 
itically feasible — to environmental man- 
agement. Direct legislation of such penalties as 
pollution taxes does not appear to provide the 
appropriate flexibility. A market for pollution 
rights or the Baumol approach would provide such 
flexibility. (Lynch-Wisconsin) 

W79-05319 


SLUDGE TO LAND--ECONOMIC CONSIDER- 
ATIONS FOR WATER AUTHORITIES, 

Water Research Center, Medmenham (England). 
Medmenham Lab. 


R. W. Bayley, and G. Hoyland. 
Water Services, Vol 82, No 990, p 531-535, August 
1978. 4 fig, 5 tab. 


Descriptors: *Land application, *Sewage sludge, 
*Sludge disposal, *Sludge treatment, *Economics, 
*Costs, Water management, Sewage treatment, 
Fertilization, Agriculture, Crop production, Meth- 
odology, Alternative costs, Sewage lagoons, Lime, 
Centrifugation, Thickening, Stabilization, Sludge 
digestion. 


Disposal costs were evaluated for five methods of 
treating sewage sludge prior to utilization on farm 
land were evaluated: (1) untreated sludge, (2) stabi- 
lization with lime, (3) anaerobic digestion in treat- 
ment lagoons, (4) gravity thickening followed by 
digestion, and (5) centrifugation followed by diges- 
tion. At small works (20,000 population) disposal 
of untreated or lime-stabilized sludge may be most 
economical. At larger works (100,000 population) 
methods involving digestion are economically 
competitive, especially for disposal of a thin sludge 
to a distant site. Centrifuging before digestions can 
be economical on a large scale for thin sludge. 
Lagooning is the most economical treatment 
method at large works (500,000 population) and 
very competitive at medium-sized works. In some 
areas untreated liquid sludge is acceptable for farm 
use, while in others some form of stabilization or 
conditioning is preferred. This variation is reflect- 
ed in disposal costs. Overall costs were estimated 
from capital and operating costs of the constituent 
processes, and include costs of treating recycled 
supernatant liquors. Comparisons were evaluated 
on the basis of unit costs (pounds sterling/t dry 
solids from the primary sedimentation tank) calcu- 
lated from the total annual cost and rate of produc- 
tion of dry sludge solids. Cost figures are provided. 
(Lynch- Wisconsin) 

W79-05320 


THE ge ep tee VALUE OF IRRIGATION 
WATER IN THE WESTERN UNITED STATES: 
AN APPLICATION OF RIDGE REGRESSION, 
Texas A and M Univ., College Station. Dept. of 
Agricultural Economics and Rural Sociology. 

M. D. Frank, and Bruce R. Beattie. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-293 610, 
Price codes: A07 in paper copy, AOI in microfiche. 
Texas Water Resources Institute, Texas A and M 
University Technical Completion Report No. 99, 
March 1979. 195 p, 20 tab, 13 fig, 5 append, 59 ref. 
OWRT A-034-TEX(1). 14-34-0001-6045, 7091, 
7092, 8046. 


Descriptors: *Irrigation water, Water demand, Re- 
ession analysis, *Water values, Western United 
tates. 
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This Khe es 4 reports marginal water values and 

demand elasticities for eleven major irrigated re- 
gions in the West. Agricultural output in each 
Tegion was h to take the form of a 
multiplicative with nine domain varia- 
bles--irrigation water levied value of land and 
buildings, hired labor expenditures, fuel and lubri- 
cant expenditures, fertilizer and lime expenditures, 
feed itures, value of machinery inventory, 
value of livestock inventory and miscellaneous ex- 
penditures. Using 1969 Census of Agriculture data, 
each regional function was estimated using both 
Cane and mn a e re 


expected, parameter 
ef highly unstable due to 
etites under O One-third of the estimated coef- 


ficients took on nonsensical signs and the standard 
errors were generally high. Fert the ridge analysis, 
all parameter estimates, except one, took on the 
expected positive sign and the standard errors 
were decreased in every case. Returns to scale 
varied from a high of 1.200 in the Northwestern 
Ogallala to a low of .887 in the Lower Rio Grande 
Basin. From the fitted production functions, irriga- 
tion water demand was derived for alternative 
lengths run. Generally, water demand was found 
to be sli; ghtly elastic with D the more elastic demand 
in the Southwest and Upper Colorado 
Basin. Marginal irrigation water values were esti- 
mated for 1969 at the Fras y mandy regional mean 
values of water usage, fixed input levels and vari- 
able input prices. 

W79-05399 


KENNEBEC RIVER CORRIDOR PLAN - A 
MANAGEMENT PLAN FOR A REJUVENATED 
RESOURCE, 

North Kennebec Regional Planning Commission, 
Winslow, ME 

E. L. Flynn, Jr. 

September 1974. 100 p, 11 fig, 5 append. OWRT 
C-4297(No. 9047)(1), Vol.1. 


Descriptors: *Water resources development, 
*River basin development, *Water resources man- 
agement, *Maine, *Kennebec River, Water conser- 
vation, Long-term planning, Projections, Area re- 
development, Surveys, Social aspects, Regional de- 
velopment, Environmental effects, Ecology, Rec- 
reation, River basin commissions, Hydroelectric 

wer, Wildlife, Habitats, Water policy, Compre- 

ensive planning. 


The Kennebec River Corridor Plan was drafted by 
Northern Kennebec River Planning Commision to 
maximize the potential for multiple use of land and 
water resources while minimizing destruction of 
the environment of the corridor. At present, the 
Kennebec River is a moderately developed, indus- 
trial watershed, managed primarily for maximum 
hydroelectric power generation. Despite this, 
much of the river shore is undeveloped, because 
heavy pollution and constant presence of logs have 
reduced its desirability for development. Two seg- 
ments of the river were recommended for general 
recreational uses, the southern part of Wyman 
Lake and the pool behind Shawmut Dam in Fair- 
field. It is suggested that state, municipalities, or 
other authorities evaluate these areas for park facil- 
ities. Three areas were identified as having signi 
cant value for wildlife and low impact recreational 
use. Much of the undeveloped corridor consists of 
floodplains, steep slopes, assorted r soils and 
significant wildlife areas, and, on this basis, is rec- 
ommended to remain open. In addition, to a gener- 
al analysis of the area, the plan divides the river 
into small, relatively homogeneous segments for 
more detailed analysis of natural resources and 
more precise management recommendation. Spe- 
cific recommendations were made in each segment 
concerning areas such as historic sites, wildlife 
habitats, and significant physical features. Recom- 
mendations are aimed at landowners, local govern- 
ments, and state agencies who will continue to 
manage the corridor. (See W79-05403 thru W79- 
05407) (Majtenyi-IPA) 

W79-05402 


KENNEBEC RIVER a PROJECT -- 
APPENDIX I: DEMOGRAP 
North Kennebec Regional ~~ Commission, 








Field 6—WATER RESOURCES PLANNING 


Group 6B—Evaluation Process 


Winslow, ME. 

E. L. Flynn, Jr. 

May 1975. 31 p, 2 fig, 16 tab. OWRT C-4297(No. 
9047)(1), (2). 


Descriptors: *River basin development, *Kenne- 
bec River, *Water resources management, *De- 
mography, *River basin commissions, Surveys, 
Projections, Long-term planing, Human popula- 
tions, Project planning, Flood plains, Community 
development. 


A demographic analysis was carried out to help in 
formulation of the North Kennebec River Corri- 
dor Project. The analysis was conducted primarily 
to outline the regional trends in population move- 
ment and housing development for the region’s 
municipalities which are responsible for coping 
with population dynamics. It was also aimed at 
helping the Regional Planning Commission and 
other state and local organizations to identify prob- 
lem areas or potential problem areas that may need 
jal attention or assistance. Analysis indicated 
t the region is more populated with relatively 
old and young people rather than by middle aged 
people mainly because of lack of opportunity for 
middle aged wage earners. Also, young females are 
more abundant young males who have left the 
region seeking better job opportunities. In recent 
the area has been suburbanized both by 
peons moving from urban areas and from rural 
inge areas. Also, people tended to migrate to the 
lake communities. A moderate rate of growth is 
projected for the region, about 3% per decade, 
with much taking place near employment centers 
and near existing water and sewer systems. Lake 
development is expected to decline as the amount 
of vacant developable shoreland is used up. This 
may lead to more river front development but, 
because of limitations caused by low lying flood 
plains and wet lands and steep banks, the amount 
of this development is difficult to predict. (See also 
W79-05402) (Majtenyi-IPA) 
W79-05403 


KENNEBEC RIVER CORRIDOR PROJECT -- 
APPENDIX II: WATER RESOURCES, 

North Kennebec Regional Planning Commission, 
Winslow, ME. 

E. L. Flynn, Jr. 

May 1975. 56 p, 2 tab. OWRT C-4297 (No. 9047) 
(1), Vol. 3. 


Descriptors: *River basin development, *Kenne- 
bec River, *Water resources management, *Water 
supply, *Water quality, Lakes, River basins, 
Groundwater, Water pollution, 
Watersheds(Basins), Watershed management, 
Water utilization, Water pollution control, Treat- 
ment facilities, Stream pollution, Groundwater re- 
sources, Evaluation, Projections, River basin com- 
missions, Hydrologic data. 


Evaluating data on the adequacy of supply and 
quality of the waters throughout the watershed 
was a major component of the Kennebec River 
Corridor Project. The focus was on correlating 
existing and needed water resources data to land 
use management. Data were analyzed concerning 
six aspects of the area’s water resources: water 
supply, stream water quality, lake water quality, 
groundwater quality, pollution sources in the Ken- 
nebec River and tributaries, and future water qual- 
ity. The following conclusions were reached: (1) 
the region’s water supply is more than adequate to 
meet expected needs far into the future but water 
quality may require increased protection; (2) 
stream water quality is improving substantially 
throughout the watershed except in the upper Se- 
basticook River Valley; (3) deteriorating lake 
water quality is the region’s most pressing water 
problem for which there is a considerable amount 
of data but few currently acceptable solutions; (4) 
groundwater quality remains an unknown entity, 
but may become a significant issue in the future; (5) 
all major eg sources of pollution will be receiv- 
ing some form of treatment by 1976 but the Sebas- 
ticook River watershed is woefully lacking in 
treatment facilities; (6) future water quality im- 
provement in the Kennebec River will depend on 
decreasing pollution from non-point sources and 


. improving existing treatment plant effectiveness by 


ucing storm water overloading. (See W79- 
05402) (Majtenyi-IPA) 
W79-05404 


KENNEBEC RIVER CORRIDOR PROJECT -- 
APPENDIX III: FLOW REGULATION, 

North Kennebec Regional Planning 

Winslow, ME. 

E. L. Flynn, Jr., G. Bernstein, and D. Meagher. 
March 1978. 12 p, 4 tab. OWRT C-4297(No. 
9047)(1) Vol. 4. 


Descriptors: *River basin development, *Kenne- 
bec River, *Flow control, *River flow, *Water 
supply, Dams, Hydroelectric power, Lakes, Water 
utilization, Natural resources, Water resources de- 
velopment, Water resources management, Evalua- 
tion, Safety factors, River basin commissions, Mul- 
tiple purpose reservoirs, Project purposes. 


Flow regulation of the Kennebec River was stud- 
ied and analyzed and some of the issues related to 
flow regulation are introduced. Data of ten hydro- 
electric dams and 14 major storage reservoirs are 
tabulated. The Kennebec River has changed from 
a single use river, basically industrial, to one that 
can be used for multiple — since log drives 
were discontinued in 1976. Major impoundments 
on the Kennebec are regulated by the Kennebec 
Water Power Company according to a flow man- 
agement plan and judgments based on years of 
experience by the river management company. 
The Maine Department of Inland Fish and Wildlife 
is currently satisfied with the balance achieved 
between maintenance of lake levels and river flow 
in the Kennebec basin. Many small dams have been 
abandoned by their original owners and are dete- 
riorating, thereby posing a potential safety hazard. 
The following recommendations were made: (1) 
flow regulation of the Kennebec river should con- 
tinue to consider —— use when —. man- 
agement decisions; (2) future proposals for hydro- 
lectric generating or pump storage facilities should 
be evaluated for their impact on the multiple use 
capacity of the river; and (3) safety standards for 
dams should be established and a system for main- 
taining and managing a dam should be developed 
involving those people who directly benefit from 
the particular dam. (See also W79-05402) (Maj- 
tenyi-IPA) 

W79-05405 


KENNEBEC RIVER CORRIDOR PROJECT -- 
APPENDIX IV: FLOODING, 

North Kennebec Regional Planning Commission, 
Winslow, ME. 

E. L. Flynn, Jr., G. Berstein, and D. Meagher. 
Revised, February 1978. 46 ae 7 fig, 5 tab, 2 
append. OWRT C-4297(Nco. 9047)(1) Vol. 5. 


Descriptors: *River basin development, *Flood 
control, *Kennebec River, *Flood protection, 
Water resources development, Flood plains, 
Rivers, Flood damage, Flood forecasting, Bams, 
Flood plain insurance, Mapping, Contours, Plan- 
ning, Government supports, Governmental interre- 
lations, Administration, Institutions, Monitoring, 
Water resources management, River basin commis- 
sions. 


The problem of flooding in the Kennebec River 
corridor was investigated beginning with a history 
of flooding and the influence of basin characteris- 
tics and tributary flow on flood behavior along the 
mainstream. Damage is described and some projec- 
tions for the future are made. Methods of delineat- 
ing the expected area of inundation are illustrated 
and management tools for controlling development 
within this area are discussed. Although monitor- 
ing, issuing advisories and warnings, and exercising 
the little control afforded by hydroelectric dams 
have been the traditional means to control flood- 
ing, more effective management should involve 
controlling flow with existing multi-purpose dams 
and regulations of development within the flood- 
plain itself. Problems to be solved include: (1) 
delineation of the actual floodplain which could be 
carried out by unifying the multitude of flood 
zones into a uniform zone that would apply in all 
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Winslow, ME. 

E. L. Flynn, Jr., G. Bernstein, and D. Meagher. 
ae 1977, revised by A. Cox, April 1978, 14 p. 
OWRT C-4297(No. 9047)(1) Vol. 6. 


Descriptors: *River basin development, *River 
basin commissions, * Geos 


control, Rivers, River basins, Natural resources. 


A management plan for the Kennebec River Corri- 
dor was designed to serve the dual purpose of 


discussing the alternative it options for 
the rite aioe wile arowion a commentary 
orsign De weplaglbag ag ang Ts. 
techniques currently in use in Mai Bathinn 
corridor t scheme requires: (1) acquir- 
ing title or interests of critical resources that de- 
serve absolute i ion, such as valuable 


W79-05407 


INTEGRATING WATER RESOURCES AND 
LAND USE PLANNING, 

Utah Water Research Lab., Logan; and Utah 
Center for Water Resources Researc 

J. Mulder, K. R. Kimball, D. T. Larson, L. D. 
James, and L. R. Rovig. 

Available from the National Technical Information 
Service, Spri , VA 22161 as PB-293 643, 
Price codes: A06 in paper copy, AOI in microfiche. 
Water Resources nt Series UWRL/P-79-01, 
January 1979. 114 p, 11 fig, 9 tab, 2 append. 
OWRT C-6279(5227)(1). 14-34-0001-5227. 


Descriptors: *Land use, *Planning, Model studies, 
Institutions. 


Information and recommendations were developed 
frulinede Dennen aa serene. 
d 


lanning at a tual level. In the 
accompli t of this goal, rt acts as a 
vehicle of information transfer to facilitate recogni- 


tion of the er between land use — 
water resources planni y practitioners in 
areas. The approach that was used includes six 
basic cogent (1) the clarification of current 
eats eory as it pertains to both water and 
d use planning, (2) analysis and review of his- 
torical and current land use planning practices, (3) 
analysis and review of historical and current water 
planning practices, (4) identification of problems 
and concepts which would affect the integration of 
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framework development and procedural problems 
which will confront actual efforts to integrate land 
and water resource planning. 

W79-05408 


RIVER DIVERSION: A CASE 


Service, Springfield, VA 22161 as PB-293 785, 
Price codes: All in paper copy, A01 in microfiche. 
Publication No. 98, 1978. 175 p, 16 tab, 170 ref, 4 
—m. pon C-7178 (No. 6215) (2), 14-34- 


Descriptors: *Connecticut River, *Diversion, 
*Water allocation, Inter-basin transfers, 
Water policy. 


Water allocation problems in the Northeast were 
investigated using current plans for interbasin 
transfers from the Connecticut River Basin as a 
topical focus. It was found that what appeared to 
be political controversy between areas of water 
export and import was, in reality, due mainly to 
absence of answers to key planning questions and 
Mio inconsistent data used to support diversion 

lans. Existing democratic institutions, while less 
fhan ideal, would be wate to set allocation 
policy and to implement rational allocation plans if 
a means could be found to improve planning and 
data acquisition. A planning format featuring advo- 
cacy planning by protagonists moderated by im- 
partial professionals is suggested. (Godfrey-Mass) 
W79-05414 


6C. Cost Allocation, Cost Sharing, 
Pricing/Repayment 


DISTRIBUTING REGIONAL SERVICES 


ee Protection Agency, Cincinnati, 


L. A. Rossman, and P. A. Graham. 

Journal of the Urban Planning and Development 
Division, of the American Society of 
Civil Engineers, Vol. 105, No. UP1, p 51-62, Janu- 
ary 1979. 1 fig, 2 tab, 17 ref. 


Descriptors: *Cost analysis, *Cost distribution, 

*Regional planning, *Services, Water resources, 

Game theory, Linear programming, Optimization, 

Constraints, Equity maximization, Stability maxi- 

— Cost minimization, Equations, Systems 
ysis. 


Regional systems to provide urban services must 
be designed not only on the basis of cost effective- 
ness but also with regard to a proper distribution of 
costs among the participants. The cost distribution 
should be equitable and stable (in the sense that 
incentives for groups to break away and form 
separate systems are minimized). Concepts of n- 
person cooperative game theory are utilized to 
develop quantitative measures of equity and stabil- 
a janet measures are incorporated into linear 
models that allow explicit equity- 
ffs to be made in distributing the 
costs page the least-cost regional service plan. 
ples that demonstrate the use of the methods are 
provided. (Bell-Graf--Cornell) 
W79-05276 


WATER RESOURCES PLANNING—Field 6 


Water Law and Institutions—Group 6E 


THE GERMAN FEDERAL LAW ON 
WASTEWATER CHARGES, 

Technische Univ., Darmstadt (Germany, F.R.). 
For primary bibliographic entry see Field 6E. 
W79-05315 


A MODEL FOR COST OPTIMIZATION OF 

BARGE SHIPMENTS, 

Missouri Univ.-Rolla. School of Engineering. 

P A. Brooks, H. E. ary and M. L. Smith, Jr. 
tion Journal, Vol. 18, No. 1, p 36-44, 

1978. 2 fig, 8 tab, 7 ref 


: ‘Barges, ‘*Costs, *Optimization, 
Computer models, *Dedicated towing service, 
*General towing service, *Cost analysis, Shipping, 
Transportation, Model studies, Inland waterways, 
Linehaul costs, Terminal costs, Ownership costs. 


A computer model minimizes barge costs incurred 
by shippers on the inland waterway system, includ- 
ing linehaul costs, terminal costs at origin and 
inati cargo insurance, and inventory ex- 


@) ‘ransit/terminal and Grrr times, oy pees 
lor eac’ beta | service, _abeeg ownership costs, 
¥ = f om coaenelthe 
lor each type of towing service are 
each cost analysis. An i stration of the use of the 
model is presale ver with two movements of li 
louston, Texas, to Cincinnati, Ohi 
pi a rac sand agli ayy Bo a 
constant other cost factors, including barge 
and capacity, terminal times, and reshipping at 
destination. Conclusions: (1) at higher sa 
dedicated towing service generally offers reduced 
barge ownership and towing costs on a distributed 
basis (per net ton), eee eee ee 
round trip times; (2) at lower volume, general 
towing service should be used; os (3) a total 
barge-incurred cost curve should be constructed 
for varying amounts of in the general 
range of anticipated sian od ie mode may also 
be (Lye Wis to trucking and cat shipping. 
- Wisconsin) 
W99-05317 


6D. Water Demand 


DETECTION OF ENTEROVIRUSES AND BAC- 
TERIAL PATHOGENS SURVIVING STAND- 
ARD SEWAGE TREATMENT, 

es Univ., College Park. Dept. of Microbi- 
ology. 

For primary bibliographic entry see Field 5B. 
W79-05090 


PRELIMINARY APPLICATIONS OF LAND- 
SAT IMAGES AND AERIAL PHOTOGRAPHY 
FOR DETERMINING LAND-USE, GEOLOGIC 
AND HYDROLOGIC CHARACTERISTICS-- 
YAMPA RIVER BASIN, COLORADO AND WY- 
OMING, 

Geological Survey, Lakewood, CO. Water Re- 
sources Div.; and Geological Survey, Sioux Falls, 
SD. Water Resources Div. 

For primary bibliographic entry see Field 7B. 
W79-05163 


A WATER DEMAND AND WASTEWATER DIS- 
POSAL MODEL FOR OPTIMUM TRANSFER 
OF WATER RESOURCES TECHNOLOGY IN 
DEVELOPING COUNTRIES, 

Federal Univ. of Paraiba, Campina Grande 
(Brazil). Dept. of Civil Engineering. 

M. I. Muiga, and G. W. Reid. 

In: Water Knowledge Transfer. Volume 2, Pro- 
ceedings of the Second International Conference 
on Transfer of Water Resources Knowledge, June 
1977, Fort Collins Colorado. N.S. Grigg, et al., 
Ed., Water Resources Publications, Fort Collins, 
Col., 1978, p 1000-1016. 3 fig, 7 tab, 20 ref. 


Descriptors: *Water demand, *Waste water dispos- 
al, *Forecasting, *Data analysis, *Stepwise multi- 
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ple regression, Water resources, *Developing 
countries, Municipal water, Costs, Statistical meth- 
ean Analytical techniques, Sewage, Estimating, 
uations, Mat models, Systems analysis, 
conditions, Technology indicator, 

te transfer. 


This provides engineers, planners, and ap- 
pepe public officials in developing countries 

ith innovative techniques for more effective 
methods of predicting municipal water demands 
and wastewater disposal in these countries. The 
forecasting equations developed can be used to 
project m water demand and wastewater 
discharged with a reasonable degree of reliability, 
rather directly applying data from industrial 
nations to developing countries. Used are math- 
ematical modeling techniques to derive predictive 
equations for munici water demand and 
wastewater disposal models utilizing socio-eco- 
nomic, environmental, and technological indica- 
tors. Predictive equations are developed for each 
of the three regions of Africa, Asia, and Latin 
America. Data analysis indicates ‘emniciod water 
demand is a function of population, income, and a 
technology indicator (percentage of households 
connected to the water supply systems or having 
piped water). Shown is a weak association of 
demand to the price of water to the consumers. In 
the analysis, the amount of waste water increases 
daily with the increase of per capita consumption 
of water and with the increase of the wastewater 
disposal system, while in-house waste di 
processes show a decrease in per capita wastewater 
disposed daily. (See also W79-05409) (Bell-Cornell) 
W79-05413 


SURVEY ON SESAYAP RIVER AS POSSIBLE 
WATER RESOURCE FOR A PULP AND 
PAPER MILL (IN INDONESIA) (SURVAI 
SUNGAI SESAYAP DAN KEMUNGKINANNYA 
SEBAGAI SUMBER AIR UNTRK PABRIK 
PULP DAN KERTAS), 

Berita Selulosa, Vol. 14, No. 1, p. 1-7, March, 
1978. 2 illus, 3 ref, 3 tab. English summary. 


Descriptors: *Pulp and paper industry, *Water 
supply, *Indonesia, Water, Sites, Saline water, 
Water resources, Sesayap River(Indonesia), Indo- 
nesia. 


Based on water samples taken over two months 
along the Sesayap River, various possible sites for 
a new pulp and paper mill in East Kalimantan 
Province are discussed, along with some water 
supply problems, such as salt water boundaries. 
(Brown-IPC) 

W79-05427 


ABSOLUTE SOLUTION TO INDUSTRIAL 
WASTE WATER PROBLEM--OUTFALL PRE- 
VENTION (DIE ABSOLUTE LOESUNG DES 
INDUSTRIEABWASSER--PROELEMS -- UN- 
TERBINDUNG DES ABFLUSSES), 

For primary bibliographic entry see Field 3E. 
W79-05433 


6E. Water Law and Institutions 


INSTITUTIONAL ARRANGEMENTS FOR EF- 
FECTIVE WATER MANAGEMENT IN COLO- 


’ 
Colorado State University, Fort Collins, CO. 
Dept. of Political Science. 
P. O. Foss. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-293 647, 
Price codes: All in sh copy, AOl in microfiche. 
Water Resources ch Institute. Colorado 
State University, Completion Report, November, 
1978. 232 p, 121 ref. OWRT A-029-COLO(2). 14- 
34-001-6006. 


Descriptors: *Water supply, *Institutions, *Politi- 
cal aspects, *Legal aspects, Governments, Compet- 
ing uses, Legislation, Planning, Intergovernmental 
relations, Colorado, Rocky Mountain States. 








Field 6—WATER RESOURCES PLANNING 
Group 6E—Water Law and Institutions 


Rapidly _increasin; pulation and industrial 
growth in Colorado ve ly increased de- 
mands for water. In the face of these increasing 
demands, water supply is relatively fixed. Present 
occasional or isolated shortages will soon become 
chronic. The study attempts to develop politically 
pm 4 nays institutional arrangements for increas- 
i supply and for more efficient methods of 
utilizing present supplies. the options for 
increasing supply are: reevaluation of Colorado’s 
commitments to downstream states; construction 
of additional storage developments with state 
funds or consortiums of sub-state units; increased 
state support for precipitation augmentation; in- 
creased state support for watershed management; 
increased ground water withdrawals; and an expe- 
ditious resolution of Federal Reserved Rights and 
Indian claims. Options for increasing efficiency of 
present supply by institutional methods include: 
discourage population growth; integrate land and 
water planning; employ the zoning concept to 
regulate water use; integrate water quantity and 
water quality management in the same agency; 
integrate ground and surface water ent; 
encourage conservation methods in irrigation and 
municipal use; facilitate temporary ers includ- 
ing a state ‘water bank;’ integrate management of 

water supply units in a single state water board. 
W79-05049 


THE GERMAN FEDERAL LAW ON 
WASTEWATER CHARGES, 

Technische Univ., Darmstadt (Germany, F.R.). 

G. Rincke. 

Progress in Water Technology, Vol. 10, No. 3-4, p 
95-102, 1978. 3 fig, 20 ref. 


Descriptors: *Pollution taxes(Charges), *Econom- 
ics, *West Germany, *Water pollution control, 
“Regulation, *Legal aspects, *Legislation, Water 
| med standards, Effluent limitations, Effluents, 

aste water disposal, Political constraints, Per- 
mits, Economic efficiency, Damages, Marginal 
costs, River basin commissions, Incentives, Moti- 
vation. 


Potential effects of West Germany’s 1976 water 
pollution control law which incorporates effluent 
charges are analyzed. Extended political debate 
resulted in several compromises in the law and 
effluent charges consequently form only sea of a 
combined system of incentives along with regula- 
tions and regional planning. Various pollution con- 
trol methods are reviewed, including effluent 
standards or regulations; moral and political pres- 
sure; liability for damages; fines; subsidies, loans, or 
tax remissions; river basin associations; and eco- 
nomic inventives through effluent charges and 
marketable effluent permits. The law provides for 
assessment of charges to begin in 1981 instead of 
1976 as in an earlier draft, and to reach the full rate 
of 40 DM (capital and operation costs)/SE 
(damage equivalents) by 1986. The ‘polluter pays’ 
principle was not realized, and some exceptions 
decrease the effect of efficiency standards. Pollu- 
tion damage equivalents (SE) are determined on 
the basis of several parameters: (1) suspended 
solids with an organic portion 10% or greater (1 
SE/cu m/a); (2) suspended solids with an organic 
portion less than 10% (0.1 SE/cu m/a); (3) organic 
matter in the settled sample (2.2 SE/100 kg COD/ 
a); (0.3 SE.G sub F/1000 cu m/a). G sub F is the 
point of dilution at which wastewater is no longer 
toxic to the fish Leuciscus melanotus. (Lynch- 
Wisconsin) 

W79-05315 


KENNEBEC RIVER CORRIDOR PLAN -- A 
MANAGEMENT PLAN FOR A REJUVENATED 
RESOURCE, 

North Kennebec Regional Planning Commission, 
Winslow, ME. 

For primary bibliographic entry see Field 6B. 
W79-05402 


KENNEBEC RIVER CORRIDOR PROJECT -- 
APPENDIX I: DEMOGRAPHY, 

North Kennebec Regional Planning Commission, 
Winslow, ME. 


For primary bibliographic entry see Field 6B. 
W79-05403 


KENNEBEC RIVER CORRIDOR PROJECT -- 
APPENDIX II: WATER RESOURCES, 

North Kennebec Regional Planning Commission, 
Winslow, ME. 

For primary bibliographic entry see Field 6B. 
W79-05404 


KENNEBEC RIVER CORRIDOR PROJECT -- 
APPENDIX V: MANAGEMENT PLAN, 

North Kennebec Regional Planning Commission, 
Winslow, ME. 

For primary bibliographic entry see Field 6B. 
W79-05407 


CONNECTICUT RIVER DIVERSION: A CASE 
STUDY IN WATER ALLOCATION POLICY, 
Massachusetts Univ., Amherst. Water Resources 
Research Center. 

For primary bibliographic entry see Field 6B. 
W79-05414 


THE LAW OF SURFACE WATER ALLOCA- 
TION IN GEORGIA, 

Georgia Univ., Athens. Inst. of Natural Resources. 
J. O. Smith. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-293 634, 
Price codes: A05 in paper copy, AO1 in microfiche. 
Environmental Resources ter, on Insti- 
tute of Technology, Atlanta. Report No. ERC 05- 
78, tember 1978, 82 p. OWRT A-072-GA(1), 
14- 1-7022. 


Descriptors: Riparian rights, Diversion, *Water 
rights, Inter-basin transfer, *Water allocation, Res- 
ervoirs. 


Predicted water supply shortages and other water 
problems in the ‘Adanta metropolitan area gave 
impetus recently to studies undertaken at the direc- 
tion of federal and state congressional resolutions. 
All of the proposed alternative solutions raise one 
or several common legal issues. In 1977, the Geor- 
gia General Assembly enacted amendments to the 
ater Quality Control Act to allow the Environ- 
mental Protection Division to control some uses of 
surface waters through a permit program. The 
provisions of the amendments in most instances 
carefully avoid clearly unconstitutional divest- 
ments of water rights. However, in the areas of 
transbasin diversion of water and use of water on 
non-riparian lands, the amending statute creates as 
many uncertainties as it was intended to resolve. 
Federal reservoirs are a significant potential source 
of high-quality water supplies. Federal authority 
exists to support allocation of some of these waters 
by reservoir managers without prior hig. fee oun 
authorization. However, major water allocations 
from such federal impoundments will require 
reauthorization by Congress. In either case, such 
allocations by federal authority will have to be 
consistent with state law. 
W79-05415 


6F. Nonstructural Alternatives 


PLAN OF STUDY: CASE STUDIES OF THE 
APPLICATION OF COST SHARING POLICY 
OPTIONS FOR FLOOD PLAIN MANAGE- 
MENT IN THE CONNECTICUT RIVER BASIN. 
a og England River Basins Commission, Hanover, 


Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-293 386, 
Price codes: A07 in paper copy, AO1 in microfiche. 
September 8, 1977. 118 p. OWRT IA-TQ-3. 


Descriptors: *Flood control, *Non-structural alter- 
natives, *Cost sharing, Water Resources Develop- 
ment Act, Flood plain management, Water re- 
sources planning, Connecticut River, Institutions, 
Flood proofing. 





multi use of reclaimed and preserved flood 

plein 5 Peeo owt er ee oe 

lood-water conveyance; and (5) flood-plain man- 
be ical tev 


agemen 
lities. (Bell-Graf--Cornell) 
W79-05272 


6G. Ecologic Impact Of 
Water Development 


COASTAL MORPHOLOGY, OIL SPILL VUL- 
NERAB 


gy- 
For primary bibliographic entry see Field 5C. 
W79-05213 


THE EFFECTS OF OIL ON TEMPERATURE 
REGULATION IN SEA 

Scripps Institution of Oceanography, La Jolla, CA. 
Physiological Research Lab. 

For primary bibliographic entry see Field 5C. 
W79-05214 


LETHAL EFFECTS OF PETROLEUM HyY- 


BY MORPHOLOGICAL, CHEMI- 
CAL, PHYSIOLOGICAL, PATHOLOGICAL 
AND BEHAVIORAL INDICES, 
National Marine Fisheries Service, Seatile, WA. 
Northwest and Alaska Fisheries Center. 
For primary bibliographic entry see Field 5C. 
W79-05216 
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MITIGATING ADVERSE ENVIRONMENTAL 
EFFECTS OF HIGHWAY CONSTRUCTION. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-247 737, 
Price codes: in paper copy, AO1 in microfiche. 
Transportation Research Record 551, 1975. 42 p. 
Transportation Research Board, National Research 
Council, National yee Sol of Sciences, Washing- 
ton, DC. Wilburn, M.C., 


Descriptors: *Highways, ea Py: effects, 

gg PO at ig ~ a oad construc- 
Landscaping, Highway 

Grasses, Pollutants, Silts, Lakes, Sedi- 

mentation, Erosion con conte, Const Vest 

tion, Land use, Social aspects, Social im 

eo Ce ee 
apaeagsi 


The 4 in this report indicated the wide 
oe and interests that are involved 
in environmental aspects of way 
construction. The subject areas covered relat- 
ed to water Nyigoa dl included interdisciplinary 
team adverse environmen- 
tal impacts of ighwa construction, silt barriers as 
ad oe control in a large recreational 

for roadsides. (See also 
W79-05236 thru 238) (Humphreys-ISWS) 
W79-05235 


INTERDISCIPLINARY TEAM APPROACH TO 

MITIGATING ADVERSE ENVIRONMENTAL 

| ag OF HIGHWAY CONSTRUCTION, 
Federal Highway Administration, Sacramento, 

CA. California Div. 

J.R. Gordon. 

Sighwat Cismtractioe; Transportation Research 

y 4 
Record 551, p 1-11, 1975. 8 fig, 1 tab. 


i id ways, *Environmental effects, 
Descriptors: sHighw a 
tions, Management, On-site investigations, Wildlife 
bebitats, Vegetation, Dunes, Marshes, Ponds, Miti- 


as assess the effectiveness of the interdisciplinary 
team approach in highway planning and project 
development in California, the author, by using the 
case study method, examined the interrelationships 
and interwi of engineering and nonengineer- 
ing skills in problems associated with 
the impact of highway construction on the sensi- 
tive natural environment within the jurisdiction of 
the Coastal Zone Conservation Commission. As a 
tesult of this analysis, it was concluded that agency 
organizations should provide for an in-house core 
of expertise and use outside consultants only when 
highly specialized expertise is needed. Also, the 
organization must be flexible so that the concept 
panning and project development proces, OF im 
reed Dee lopment process. Of im- 
the successful tion of the interdis- 

acery teasi approach is the attitude of top man- 

iemet tmut be responsive to es raed by 
disciplines and must consider the contributions 

of all disciplines ee and fairly. Through the 
implementation of the California Action Plan, Cali- 
fornia has committed itself to the effective applica- 
tion of the interdisciplinary team approach. (See 
jad W79-05235) (Humphreys-ISW S) 
W79-05236 


BETTER GRASSES FOR ROADSIDES, 
Rutgers - The State Univ., New Brunswick, NJ. 
ores of Soils and 

AE Duell, and R. M. Schmit. 

In: Mitigating Adverse Environmental Effect of 
Highway Construction; Transportation Research 
Record 551, p 30-41, 1975. 8 fig, 13 tab, 4 ref. 

eta: ways, *Vegetation establish- 

Gana 4 2 Pasi big ae ef- 

s protection, Slope protec- 

tion, ets, Landecpin Highway beautification, On-site 
tests, Land use, Bluegrasses, Fescues. 


The growing importance of maintenance costs and 
environmental aesthetics dictates the need to de- 


grasses. More than a thou- 
vaihascorumshe 0095 pith wana 
lished in 4 sq yd plots along 8 roadsides through- 
and 3 experiment station sites over 
grasses, including Kentucky 31 tall 
fescue and redtop, consistently ah grvre conspicu- 
ous, persistent seed heads that detract from the 
appearance of the grassy Finer turf 
incl certain varieties of Kentucky 
luegrasses and pag wage toe yore por | 
and produced fewer and less objectionable seed 


stalks. Perennial ryegrass initially 
duced an abundance of foli and seed stats, 
excessively crowded grasses, and disap- 


peared after 2 years of low-intensity management. 
Outstanding performance Urieabdlie fine fescues 
at several psn ean cael the eat ge ofa 
new variety, Fortress, synthesized from locally 
Sh byes plants. The importance of seed- ec 
mulch was shown. It appears inappropriate to 
to keep down vigorous igor Yo aghn agrees with Saami 
mowing or to tolerate yr perm 
when unmowed. Better a 
mowing can be achieved with properly established 
mixtures of superior varieties of fine fescues and 
Kentucky blue ge (See also W79-05235) 
Caeen S) 


ECOLOGICAL OBSERVATION ON THE 
ADULT SALMON: I. DIURNAL VARIATION 
OF UPSTREAM MIGRATION OF THE ADULT 
CHUM SALMON IN THE CHITOSE RIVER (IN 
JAPANESE), 

Hokkaido Salmon Hatchery, Sapporo (Japan). 

H. Mayama, and T. Takahashi 

Sci Rep Hokkaido Salmon Hatchery 31. p 21-18. 
1977 (English summary). 


Descriptors: *Salmon, *Fish migration, *Power- 
lants, Japan, Streamflow. 


Diurnal variation of upstream migration of the 
adult chum salmon (Oncorhynchus keta) was ob- 
served at the Nishikoshi (Japan) catching station of 
the Chitose River, a tributary of the Ishikari River, 
during Oct. in 1974 and in 1975. Upstream activity 
occurred principally in daytime. A major factor 
controlling upstream movement was fluctu- 
ation in the amount of water discharged from 
power plants located on the upper river. yright 
1978, Biological Abstracts, Inc. 

W79-05348 


7. RESOURCES DATA 
7A. Network Design 


EVALUATION AND DESIGN OF A STREAM- 
FLOW-DATA NETWORK IN WASHINGTON, 
Geological Survey, Reston, VA. Water Resources 
Div., and Geological Survey, Tacoma, WA. Water 
Resources Div. 

M. E. Moss, and W. L. Haushild. 

Geological Survey open-file report 78-167, 1978. 
43 p, 7 fig, 1 plate, 7 tab, 15 ref. 


Descriptors: “Streamflow, “Network design, 
*Washington, *Model studies, *Regional analysis, 
Regression analysis, Average flow, Floods, Peak 
duchares, Flood forecasting, Flood frequency. 


A network-design technique developed by Moss 
and Karlinger (1974) is pan yp and applied in 
the evaluation and design of a s low-data 
network in Washington State. The technique eval- 
uates the changes in the accuracy of regionaliza- 
tion models that result from changes in len; bef 
periods of record, or number of stations. 
— models for natural-flow thet ‘n 
ashington are the regression equations for means 
and standard deviations of the annual mean-flow 
and peak-flow series and floods with exceedance 
probabilities of 2 percent. The net work-design 
analyses indicate that relatively little improvement 
in the accuracy of estimation at pro ome why data-- 
neither in terms of added record length nor added 
streamflow stations. (Woodard-USGS) 
W79-05159 


RESOURCES DATA—Field 7 


Data Acquisition—Group 7B 
7B. Data Acquisition 
THE WORLD REMOTE SENSING INDEX, A 
COMPREHENSIVE IC INDEX 
BIBLI SENSING SITE 
INVESTIGATIONS OF NATURAL AND AGRI- 
CULTURAL RESOURCES THROUGHOUT 
THE WORLD, 


December 1976. 631 p. P. F. Krumpe, Compiler. 
Tensor Industries, Inc., Fairfax, Virginia. 


SGoncrepbical *Bibliographies, *Remote sensing, 
Natural resources, Land 

resources, monte Apical: On-site See In- 
Resources, Abstracts, 

ge acy, Raviecameet Soils, Hy- 


This volume is a geographic index biptiogsehy of 


pe free Promer poe drag naar of natural 
and agricultural atioak the world, 
Citations from 1970 to August 1996 were ed 


within 14 major disciplines among more than 150 
geographic areas, states, and countries. This exten- 
og ted from more than 850 


addition to pes for 

document. book was designed a as an integrat- 

ed reference for use in remote sensing 

environmental education, training, applications re- 
search, analysis, and tochinstony’t transfer. (Froeh- 

lich-ISWS) 

W79-05119 


PREDICTION OF SOIL LOSS ON CROPLAND 
WITH REMOTE SENSING, 
pn Christian Univ., Fort Worth. Dept. of Geol- 


a M. mene yh B. Lee, R. W. Kiefer, T. C. 
Daniel, and G. D. Bubenzer. 

Journal of Soil and Water Conservation, Vol. 13, 
~ 6, p aga November-December 1978. 1 fig, 


Descriptors: *Remote sensing, ‘*Soil erosion, 
*Land use, *Wisconsin, Crops, Aerial photogra- 

hy, Watersheds(Basins), Agricultural watersheds, 
Erosion, Sediments, Erosion control, Water qual- 
ity, Data processing, Agriculture, Universal soil 
loss equation, Soil loss. 


High-altitude color and color infrared photogra- 
phy were used in conjunction with the universal 
soil loss equation to predict inter-rill and rill ero- 
sion on cropland in three Dane County, Wisconsin, 
watersheds with varying soils, topography, and 
land use. Soil loss predictions based on remote- 
sensing interpretations agreed closely with predic- 
tions based on field studies. (Sims-ISWS) 
W79-05148 


PRELIMINARY APPLICATIONS OF LAND- 
SAT IMAGES AND AERIAL PHOTOGRAPHY 
FOR DETERMINING LAND-USE, GEOLOGIC 
AND HYDROLOGIC CHARACTERISTICS-- 
YAMPA RIVER BASIN, COLORADO AND WY- 
OMING, 

Geological Survey, Lakewood, CO. Water Re- 
sources Div.; and Geological Survey, Sioux Falls, 
SD. Water Resources Div. 

F. J. Heimes, G. K. Moore, and T. D. Steele. 
Geological Survey Water-Resources Investigations 
78-96 — report), October 1978. 48 p, 19 fig, 
7 tab, 18 ref. 


Descriptors: *Land use, “Aerial photography, 
*Satellites(Artificial), *Remote sensing, *River 
basin development, Water demand, Land classifi- 
cation, On-site investigations, Regional analysis, 
Arid lands, Colorado, Wyoming, *Yampa River 
basin, *Upper Colorado River basin, * SAT. 


Expanded energy- and recreation-related activities 
in the Yampa River basin, Colorado and Wyo- 
ming, have caused a rapid increase in economic 








Field 7—RESOURCES DATA 
Group 7B—Data Acquisition 


development which will result in increased 
demand and competition for natural resources. In 
planning for efficient allocation of the basin’s natu- 
ral resources, Landsat images and small-scale color 
and color-infrared photographs were used for se- 
lected geologic, hydrol and land-use applica- 
tions within the _— iver basin. Applications 
of Landsat data uded: (1) land-use 
classification and mapping, (2 slag a ing, 


the Landsat investigations i that: (1) Land- 
sat land-use classification maps, at a regional level, 
compared favorably with areal land-use patterns 
that were defined Bees available ground informa- 
tion, (2) lineaments were mapped in sufficient 
detail using recently developed tec for in- 
— aerial ial photographs ohn 3) snow cover gen- 
ly could be pags Anal vol large areas with the 
coors & ng be, A emg fo aby ctige) 
basin areas having a large tage Oo 
winter-season cloud cover. ak chan hotographs 
were used for estimation of vurbidity for eight 
stream locations in the basin. Spectral reflectance 
values obtained by digitizing photographs were 
compared with measured idity values. — 
showed prideeney Ay caine (variances explained of 
percent) between spectral reflec- 
tance > obtained A cog color photo 
ured turbidity values. (Woodard- 
W79-05163 


oo 


ACOUSTIC MONITORING OF INDUSTRIAL 
CHEMICAL WASTE RELEASE AT DEEP 
WATER DUMP SITE 106, 

Woods Hole Oceanographic Institution, MA. 
Dept. of Ocean Engineering. 

For primary bibliographic entry see Field 5B. 
W79-05264 


CONTROL OF OIL POLLUTION BY REMOTE 
SENSING ALONG THE SHORES OF FRANCE, 
French Embassy, Washington, DC. 

J-C. Mourlon. 

In: Proceedings of the Twelfth Symposium on 
Remote Sensing of Environment, held in Manila, 
Philippines, 20-26 Ae 1978. Environmental Re- 
search Institute of Michigan, Ann Arbor, 1978. 
Vol. 1, p. 235-238. 


Descriptors: *Oil spills, *Oil pollution, *Remote 
sensing, *Pollutant identification, Water pollution 
control, Path of pollutants, *Outer Continental 
Shelf, *France, Infrared radiometry, Airborne 
equipment. 


Several countries, including France, have devel- 
oped remote sensors that can be used aboard sur- 
veillance aircraft to detect and identify polluters. 
After several years of basic research, experimenta- 
tion, and technological optimization, remote sens- 
ing by infrared radiometry emia devel- 
oped by the ‘Societe Anonyme de Telecommunica- 
tions’ (SAT) for the collection and transmission of 
data, was chosen as a means of controlling oil 
discharges and spills at sea. This report describes 
the organization of surveillance campaigns and the 
aerial, airborn and ground equipment used. During 
the first two campaigns a number of significant oil 
discharges were recorded, nine of which were 
gga pany large to be further investigated. 
It is felt that if these campaigns are repeated re 
larly, they should have a dissuasive effec t. (Sinha. 


W79-05392 


REMOTE SENSING FOR OIL POLLUTION 
CONTROL ALONG COASTAL WATERS OF 
THE UNITED STATES, 

Coast Guard Research ‘and Development Center, 
Groton, CT. 

J. White, and L. R. Breslau. 

In: Proceedings of the Twelfth International Sym- 
posium on Remote Sensing of Environment, held 
in Manila, Philippines, 20-26 April 1978. Environ- 
mental Research Institute of Michigan, Ann Arbor, 
1978. Vol. 1, p 239-255, 10 fig, 8 ref. 


Descriptors: *Oil pollution, *Water pollution con- 
trol, *Monitoring, *Remote sensing, Aircraft, Oil 


W79-05393 


REMOTE SENSING OF THE OCEANS - A 
REVIEW, 


Aircraft Research and Development Unit, Edin- 
burgh (Australia). 

G.A. Morgan. 
In: of the Twelfth International Sym- 
posium on — En 


of Environment, held 

in Manila, quer kop April 1978. Environ- 
saab Research itute of Michigan, Ann Arbor, 
1978. Vol. 1, p. 599-617, 7 fig, 6 tab, 66 ref. 


Descriptors: *Remote sensing, *M: *Pol- 
lution abatement, Water pollution peony Oil pol- 
lution, Satellites(Artificial), Outer Continental 
Shelf, SEASAT-A. 


With the imminent launching of SEASAT-A an 
historical perspective of events up to this 
pioneering development is given and the evolution 
of current s having ocean sensing capa- 
bilities is outlined. Applications of remote 

of the oceans from space are luding 
some in the Australian region. The continuing role 
of man in space as an observer of the oceans is 
illustrated by a discussion of likely future develop- 
ments in the SHUTTLE/SPACELAB era. (Sinha- 
OEIS) 

W79-05394 


IMAGE ENHANCEMENT OF SIDE-SCAN 

SONAR MAPPING, 

California Univ., Santa Barbara. 

B. P. Luyendyk, E. J. Hajic, and D. S. Simonett. 

In: Proceedings of the Twelfth International Sym- 
ium on Remote ing of Environment, held 

in Manila, Philippines, 20-26 April 1978. Environ- 

mental Research Institute of Michigan, Ann Arbor, 

1978. Vol. 2, p. 1025-1026. 


Descriptors: *Remote sensing, *Mapping, *Haz- 
ards, *Water pollution control, Resources develop- 
ment, Oil and gas, Geology, California, Outer Con- 
tinental Shelf, Side-scan sonar. 


The Santa Barbara Channel is typical of many 
border lands in that information on environmental 
geology is needed to provide citizens, industry and 
government with a realistic and accurate estimate 
of the geologic hazards affecting present and 
future resource development in coastal areas (oil 
and gas, fisheries, mining). For example, at the 

resent time many offshore oil installations, includ- 
ing the world’s deepest water platform (in con- 
struction), are located in the fault-laced Santa Bar- 
bara Channel. Existing geophysical information 
such as seismic reflection profiles, provide data 
mostly on older faults in deeper sub-bottom layers 
of the Channel. Side-scan sonar surveys will pro- 
vide unique information on the character and sta- 
bility of the sea bed itself. Side-scan sonar mapping 
allows a broad swath of seafloor textural informa- 
tion to be obtained in a short period of time and 
fault scarps, cracks, outcrops, sand waves, dunes, 
and ripples can be recognized. (Sinha-OEIS) 
W79-05395 
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THE USE OF T IMAGERY FOR 
MARINE POLLUTION STUDIES, 
Singapore Univ. 
Y. J. Chong. 
In: of the Twelfth 
mais sce 
Manila, ines a ret ated 


Research 
1978. Vol. 3, p 1741-1742. 


opment, *Montorng, “Wats pollion conta 
Evironment vironmental effects, Baseline studies, 


put, wap bing by iafiee how ere in tp 4 
coastal zones of another area. 2. (Sinhe-OEIS) 
WT79-05396 

7C. Evaluation, Processing and 
Publication 


Resources, Austin. 
Report 226, December 1978. 265 p, 16 fig, 23 tab. 
pee gs “Data collections, *Groundwater re- 


*Texas, uifers, *Water ity, 
*Chemical analysis, Well data, Water wi 
Drillers logs, Groundwater availability, Brine dis- 


Water pollution sources, Water levels, 
Findnesct Wares , Dissolved solids, Sieve analysis, 
Particle size, Sulfates, Chlorides, Nitrates, Oil 
wells, *Haskell County(TX), *Knox County(TX), 
*Seymour aquifer. 


This as prepared in two volumes. Volume 
Laenieed te mite eal socllantiany at te 
groundwater resources of the Seymour aye It 
contained text and related illustrations and a 
Volume II contained supporting basic data 

ing of maps and tables including: 15 well location 
maps; records of 2,058 water wells; records of 
water levels in 93 wells; results of chemical analy- 
ses of 2,197 water sam: onan plus 11 tables containing 
results of over 200 chemical analyses on 
various eye eer samples; 240 drillers’ logs; de- 
scriptions of geol ples from 16 — 
localities and aE pani of sieve rae apd 
formation samples; a cross-index of previously pub- 
lished well numbers; a list of available aerial toto. 
graphs; and information on the oe and 


disposal of oil field brines. (See W79-05014) 
(Humphreys-ISWS) 

W79-05015 

FLUVIAL PR AND FACIES SE- 


OCESSES 
QUENCES IN THE SANDY ARADe SOUTH 
SASKATCHEWAN RIVER, CANAD 
— Univ., Hamilton (Ontario). (om of Ge- 
ology. 
For primary bibliographic entry see Field 2J. 
W79-05135 
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IAL SUMMARY OF GROUND-WATER 
CONDITIONS IN ARIZONA, SPRING 1977 TO 


Gecogial Survey, Tucson, AZ. Water Resources 
For primary bibliographic entry see Field 4B. 
W79-05151 


SUMMARY APPRAISALS OF THE NATION’S 
SASIN REGION RESOURCES--MISSOURI 


> a ool Survey, Lakewood, CO. Water Re- 
sources Di 


0. J. Taylor. 
ec from Supt. of Documents, GPO, Wash- 
a, 20402, $3.00. Geological Saney 


813-Q, 1978. 41 p, 12 fig, 3 
marge weeny Some 


Descriptors: *Groundwater resources, *Regional 
analysis, *Missouri River, *Water supply, * = 
characteristics, Water quality, Withdrawal, 

yield, Hydrology, Groundwater recharge, Water 
utilization, Water reuse, Aquifer management, Sur- 
face-groundwater _relationships, undwater 
Sesionle pit et 4 


The Missouri Basin Region, about one-sixth of the 
contiguous United States, utilizes large water ~ 
plies for irrigation, industrial, public supply, and 
ies eved diavtam” guckl Sposa, dune cand, 
vi luvium, its, dune 
besinfll deposits of sand and gravel, sandstone, 
siltstone, fractured sandy clay, limestone, and dolo- 
BEE esa eakic o eotiorel end canes 
Unconsolidated and semiconsolidated aquifers 
have potential for conjunctive use with surface 
water, reuse of available supplies, artificial re- 
charge, and salvage of evapotranspiration. Sand- 
stone aquifers have potential for artificial recharge, 
induced interaquifer leakage, conjunctive use with 
surface water, and tem mining of arena 
water. Limestone and dolomite aquifer have 
ae: for development of a large water su; 
aero in Seceeree, and ind 


ee! jut tea but is most abundant in 

poe Bs in Wyoming, North Dakota, and 
Seceh ota. Improved water use in the Missouri 
Basin Region would require a periodic inventory 
of current supplies in precipitation, streamflow, 
surface-water storage, and ground water; an 
awareness of the many possible alternatives to 
meet demands; and implementation of sound 
water-management plans. (Woodard-USGS) 
W79-05152 


me in- 
intera- 
ground water occurs 


NEBRASKA WATER DATA PROGRAMS, 1978, 
on Survey, Lincoln, NE. Water Resources 
iV. 


Geological Survey open-file report 78-823, 1978. 
131 p, 2 fig, 1 tab, 57 ref, append. 


Descriptors: *Nebraska, *Water resources devel- 
opment, *Programs, *Data collections, *Water 
ity, Surface waters, Groundwater, Aquifers, 
ater yield, Streamflow, Goons stations, Sedi- 
ment transport, Water analysis, Chemical analysis, 
Projects, Publications, Bibliographies, *State agen- 
cies, *U.S. Geological Survey. 


Projects of the Water Resources Division, U.S. 
Geological Survey, and of State agencies repre- 
sented by members of the Nebraska Water 
Coordinating Committee are described. The com- 
mittee members represent the Nebraska Depart- 
ment of Water Resources, Nebraska Department of 
Environmental Control, Nebraska Department of 
Health, Conservation and Survey Division of the 
University of Nebraska-Lincoln, Nebraska Water 
Resources Center of the University of Nebraska, 
Nebraska Natural Resources Commission, and Ne- 
braska Game and Parks Commission. Current 
measuring sites are listed. Indexes to streamflow 
records and flood-prone area maps and a list of 
recently published reports also are included. 
Sources of water-related information are given 
with names, addresses, and telephone numbers. 
(Woodard-USGS) 


W79-05160 


WATER RESOURCES DATA FOR MONTANA, 
WATER YEAR 1977, 
+ ad Survey, Helena, MT. Water Resources 


Geological Survey Water-Data Report MT-77-1, 
October 1978. 751 p,'10 fig; 5 tab. 


Descriptors: *Montana, *Hydrologi 
face waters, ——, bs quality, 
Gaging stations, Streamflow, Flow eage Sediment 
pe tank Water analysis, Water temperature, 

eee. Lakes, Reservoirs, Water wells, 
Wane ron ta collections, Sites. 


fag *Sur- 


Water resources data for the 1977 water year for 
Montana consist of records of stage, discharge, and 
water q gn bol streams; stage, contents water 
quality of and reservoirs; and water levels in 
wells. This report contains discharge records for 
209 gaging stations, stage only records for 1 lake 
station, stage and contents for 9 lakes and reser- 
voirs, water quality for 112 stations and 3 lakes, 
and water levels for 23 observation wells. Also 
included are 191 crest-stage -record stations 
and 52 smaller reservoirs. itional water data 
were collected at various sites, not part of the 
systematic data-collection program, and are pub- 
lished as miscellaneous measurements. These data 
represent that part of the National Water Data 
suf ocopeuing Suis and Pagectl sgiicien 
cooperating State agencies in 
Montana. (Woodard-USGS) 
W79-05162 


FLOOD AND RELATED DEBRIS FLOW HAZ- 
ARDS MAP, 

Geological Survey, Carson City, NY. Water Re- 
sources Div. 

T. L. Katzer, and P. A. Glancy. 

Nevada Bureau of Mines and Geology Environ- 
mental Series Map, 1978. 1 sheet. 


Descriptors: *Maps, *Floods, *Flood plains, 
*Debris avalanches, *Sediment transport, *Particle 
size, Boulders, Fine aggregates, California, 
Nevada, *South Lake Tahoe quadrangle, *Truckee 
River basin, *Flood-debris hazard zone. 


Estimates of the 100-year floodflow were made 
and the corresponding flood plains were outlined 
on the map (scale 1:24,000) for the principal 
streams in the South Lake Tahoe quadrangle, Cali- 
fornia-Nevada. Degrees of hazard were assigned to 
the flood plains of these streams on the basis of 
floodflows and potential debris movement and are 
depicted on the map. (Woodard-USGS) 
W79-05165 


THE UNITED STATES GEOLOGICAL SURVEY 
A reac ACCOMPLISHMENTS DURING 
1 


Geological Survey, Reston, VA. Water Resources 
Vv 


Available Branch of Distribution, USGS 1200 S. 
Eads St. Arlington, VA 22202. prectogionl Survey 
Circular 772-B, 1978. 115 p, 48 fig, 5 tal 


Descriptors: *Alaska, *Projects, *Water resources, 
*Hydrology, *Geology, Maps, Bibliographies, En- 
vironmental engineering, Engineering geology, 
Marine geology, Mineralogy, Economics, Data 
collections, Analytical techniques, *U.S. Geologi- 
cal survey, *Annual report of accomplish- 
ments(1977). 


United States Geological Survey projects in 
Alaska study a wide range of topics of economic 
and scientific interest. Work done in 1977 includes 
contributions to economic geology, regional geolo- 
gy, stratigraphy, engineering geology, hydrology, 
and marine geology. Many maps and reports cov- 
ering various aspects of the geology and mineral 
and water resources of the State were published. In 
addition, the published 1:1,000, le map of the 
State has been revised in two areas. A bibliography 
containing 263 reports on Alaska published in 1977 
is included. (Woodard-USGS) 
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W79-05 167 


DATA FILE: NEW BEDFORD HARBOR, MAS- 
SACHUSETTS, 

Woods Hole Oceanographic Institution, MA. 

For primary bibliographic entry see Field 2L. 
W79-05249 


USERS MANUAL; DATA STORAGE AND RE- 
TRIEVAL SYSTEM FOR PILOT 
WASTEWATER TREATMENT RESEARCH, 
Cincinnati Univ., OH. Southwestern Ohio Region- 
al We Center. 
ish, and S. L. Forsythe. 
EPA-600/2-78-036, Environmental Protection 
Technology Series, Municipal Environmental Re- 
search ratory, Office of Research and Devel- 
opment, U.S. Environmental Protection Agency, 
cinnati, OH., March 1978. 99 p, 11 fig. 


Descriptors: *Computer programs, *Waste treat- 
ment, *Automatic data case corp By ne plant, 
Water reclamation, batbometienl models, Systems 
analysis, Advanced waste tment, Evalua- 
tion, Pollutants, Effects, Waste “water(Pollution). 





The computer system described herein was de- 
signed as a data storage and retrieval system for 
the water reuse project at the Blue Plains Treat- 
ment Plant located in Washin DC. The 
system was designed to be run on EPA’s UNIVAC 
1110 located at Research Triangle Park, North 
Carolina and thus would require modification to be 
transferable to other computer systems. The Mu- 
—— Environmental Research Laboratory, 
was responsible for the water reuse proj- 
ect which was undertaken for the purpose of eval- 
uating Advanced Waste Treatment Systems which 
have the potential for reliably producing potable 
quality water from municipal wastewater. The 
pilot study was intended to evaluate the effective- 
ness of various processes in removing specific pol- 
lutants from wastewater. The six processes being 
evaluated at Blue Plains were Lime Clarification, 
Nitrification, Denitrification, Carbon Absorption, 
Filtration, and Chlorination. This ‘User’s Manual’ 
describes the programs and files of the system, the 
use of terminals while utilizing the system, and 
what the user needs to do to operate the five 
functions of the system. (Bell-Graf-Cornell) 
W79-05281 


A CONCEPTUAL MODEL OF THE KNOWL- 
EDGE TRANSFER PROCESS, 

Colorado State Univ., Fort Collins. Dept. of Soci- 
ology. 

For primary bibliographic entry see Field 10D. 
W79-05410 


8. ENGINEERING WORKS 
8A. Structures 


REVIEW OF DESIGN, CONSTRUCTION, AND 
OPERATION OF SOLDIER CREEK DAM 
PROJECT, UTAH. 

Wahler (W. A.) and Associates, Palo Alto, CA. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-280 681, 
Price codes: A06 in paper copy, AO1 in microfiche. 
June 1977. 110 p, 8 fig, 6 tab, 44 ref, 1 append, 10 
photo. Dept Int 14-01-0001-77-C-10. 


Descriptors: *Hydraulic structures, *Dams, 
*Design, *Evaluation, *Utah, Dam design, Grout- 
ing, Earth dams, Dam construction, Outlet works, 
Reservoir operation, Safety, Dam _ foundations, 
Grout curtains, Stability, Seepage, *Soldier Creek 
Dam(UT), *Central Utah Project, Zoned embank- 
ments, Dam safety. 


This study was an independent review of critical 
engineering data and documentation supplied by 
the Bureau of Reclamation. No independent site or 
materials investigations or tests were made. The 
purpose of the review was to determine if there are 
any apparent risks of serious distress or failure in 
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filling the reservoir or project operation. Recom- 
mendations were made of prudent actions that 
should be accomplished to provide additional ver- 
ification of project safety. It was concluded from 
available data that there may be significant risk of 
serious distress and/or failure associated with fill- 
ing the reservoir behind Soldier Creek Dam. The 
limited data indicated several possible deficiencies 
which could jeopardize the safety of the dam. 
Adequate performance instrumentation is lacking, 
and the foundation surface preparation does not 
conform to curreni state-of-the-art practices and 
may be inadequate. (Humphreys-ISWS) 
W79-05239 


REVIEW OF DESIGN, CONSTRUCTION, AND 
OPERATION OF MOUNTAIN PARK DAM 
PROJECT, OKLAHOMA, 

Wahier (W. A.) and Associates, Palo Alto, CA. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-280 679, 
Price codes: A07 in paper copy, A01 in microfiche. 
June 1977. 118 p, 10 fig, 6 tab, 84 ref, 1 append, 16 
photo. Dept Inst 14-01-0001-77-C-10. 


Descriptors: *Hydraulic structures, *Dams, 
*Design, “Evaluation, *Oklahoma, Hydraulic 
design, Dam design, Concrete dams, Outlet works, 
Arch dams, Dam construction, Dikes, Stability, 
Spillways, Reservoir operation, Dam foundations, 
Safety, *Mountain Park Dam project(OK), Dam 
safety. 


This study was an independent review of critical 
engineering data and documentation supplied by 
the Bureau of Reclamation. No independent site or 
materials investigations or tests were made. The 
purpose of this review was to determine if there 
are any apparent risks of serious distress or failure 
in filling the reservoir or project operation. Rec- 
ommendations were made of prudent actions that 
should be accomplished to provide additional ver- 
ification of project safety. It was concluded that 
the site exploration and testing for design were 
adequate; the design of the dam is appropriate; and 
the construction of the dam and dikes was in 
conformance to construction specifications. (Hum- 
phreys-ISWS) 

W79-05240 


REVIEW OF DESIGN, CONSTRUCTION, AND 
OPERATION OF MT. ELBERT FOREBAY 
DAM AND RESERVOIR PROJECT, COLORA- 
DO 


Wahler (W. A.) and Associates, Palo Alto, CA. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-280 680, 
Price codes: A06 in paper copy, AO1 in microfiche. 
June 1977. 96 p, 10 fig, 1 tab, 46 ref, 1 append, 12 
photo. Dept Int 14-01-0001-77-C-10. 


Descriptors: *Hydraulic structures, *Dams, 
*Design, *Evaluation, *Colorado, Dam design, 
Hydraulic design, Stability, Earth dams, Dam con- 
struction, Forebays, Embankments, Outlet works, 
Dikes, Penstocks, Safety, Intakes, Dam founda- 
tions, Reservoir operation, *Mt. Elbert 
Project(CO), *Fryingpan-Arkansas Project, Dam 
safety, Dam stability, Zoned embankments, Imper- 
vious blankets. 


This study was an independent review of critical 
engineering data and documentation supplied by 
the Bureau of Reclamation. No independent site or 
materials investigations or tests were made. The 
purpose of this review was to determine if there 
are any apparent risks of serious distress or failure 
in filling the reservoir or project operation. Rec- 
ommendations were made as to suggested prudent 
actions that should be accomplished to provide 
additional verification of project safety. The study 
indicated that the filling of the Mt. Elbert Forebay 
Reservoir should be delayed untii certain engineer- 
ing studies, reservoir blanket repairs, penstock gate 
control system modifications, and installation of 
augmented performance surveillance instrumenta- 
tion have been completed. The reservoir should 
not be filled above elevation 9,620 ft until the 
reliability of Power Plant Unit 1, for making emer- 


ency reservoir releases, has been demonstrated. 
umphreys-ISWS) 
W79-05241 


REVIEW OF DESIGN, CONSTRUCTION, AND 
OPERATION OF CRYSTAL DAM PROJECT, 
COLORADO, 

Wahler (W. A.) and Associates, Palo Alto, CA. 
Available from the National Technical Information 
Service, Spri rae VA 22161 as PB-280 683, 
Price codes: A ig ope A01 in microfiche. 
May 1977. 104 p, 10 fi 3 

photo. Dept Int 14-01 1-77-C-10. 


Descriptors: *Hydraulic structures, *Dams, 
*Design, *Evaluation, *Colorado, Arch dams, 
Dam construction, Dam design, Outlet works, Sta- 
bility, Dam foundations, Seepage, *Crystal dam 
project(CO), Dam stability. 


This study was an independent review of critical 
engineering data and documentation supplied by 
the Bureau of Reclamation. No independent site or 
materials investigations or tests were made. The 
purpose of this review was to determine if there 
are any apparent risks of serious distress or failure 
in filling the reservoir or project operation. Rec- 
Saenmeiiogs were made of prudent actions that 
should be accomplished to provide additional ver- 
ification of project safety. It was concluded that 
the site investigations, design, and construction of 
the dam were conceived and implemented thor- 
oughly and competently. Crystal Dam has inherent 
safety advantages because of the geologic charac- 
teristics of the terrain and the remote location. 
(Humphreys-ISWS). 

W79-05242 


REVIEW OF DESIGN, CONSTRUCTION, AND 
OPERATION OF PUEBLO DAM PROJECT, 
COLORADO, 

Wahler (W.A.) and Associates, Palo Alto, CA. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-280 678, 
Price codes: A07 in paper copy, AO1 in microfiche. 
June 1977. 168 p, 14 fig, 9 tab, 159 ref, 1 append, 12 
photo. Dept Int 14-01-000C-10 


Descriptors: *Hydraulic structures, *Dams, 
*Design, “Colorado, *Evaluation, *Hydraulic 
design, Dam design, Reservoir operation, Buttress 
dams, Concrete dams, Dam foundations, Dam con- 
struction, Earth dams, Outlet works, Embank- 
ments, Spillways, Stability, Safety. *Pueblo Dam 
Project(CO), *Dam safety, Fryingpan-Arkansas 
Project, Zoned embankments, Dam stability. 


This study was an independent review of critical 
engineering data and documentation supplied by 
the Bureau of Reclamation. No independent site or 
materials investigations or tests were made. The 
purpose of this review was to determine if there 
are any apparent risks of serious distress or failure 
in filling the reservoir or project operation. Rec- 
ommendations were made of prudent actions that 
should be accomplished to provide additional ver- 
ification of project safety. On the basis of available 
information, it was concluded that the reservoir 
behind Pueblo Dam should not be permitted to rise 
above its present level unitil certain supplementary 
investigations and/or actions have been completed. 
A principal concern relates to the staility and 
performance of the earth-fill embankments. Also, 
although the design and construction of the central 
concrete structure (massive-head buttresses) appear 
to have been executed adequately, its performance 
may be less favorable than expected. (Humphreys- 
SWs 


I i 
W79-05243 


REVIEW OF DESIGN, CONSTRUCTION, AND 
OPERATION OF RIRIE DAM PROJECT, 
IDAHO, 

Wahler (W. A.) and Associates, Palo Alto, CA. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-280 684, 
Price codes: A08 in paper copy, AOI in microfiche. 
May 1977. 132 p, 10 fig, 3 tab, 35 ref, 1 append, 14 
photo. 14-01-0001-77-C-10. 


76 





“Hydraulic structures, *Dams, 

“Eivalumion "Idaho Eacth dams, Rock 

Al dams, Outlet works, Sub Dam construc- 
eg et each re wer Bre 


“Ri Dam), Zoned embankments, Dam 
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W79-05244 


REVIEW OF DESIGN, CONSTRUCTION, AND 

OPERATION OF NAMBE FALLS DAM PROJ.- 

ECT, NEW MEXICO. 

Wahler (W.A.) and Associates, Palo Alto, CA. 

a from the National Technical Information 
cs AT in paper VA 22161 as PB-280 682, 

ph: codes: AI yet Ce A01 in microfiche. 

May 1977. 131 p, 7 1 

photo. Dept Int 14-01 Fa AF 


Descriptors: *Hydraulic structures, *Dams, 
*Design, Pd eee *New Mexico, Frcs. pease 
Earth dams, Safety, Dam, 
Loads(Forces), age Grout pein weepant 

Dam construction. *Nambe Falls Dam(NM), * 
Juan-Chama Project, Zoned embankments, Dam 
safety, Thrust blocks. 


ee eee wae Dee wahos sappied by 
engineering locumentation suppli 
the Bureau of Reclamation. No independent site or 
materials investigations or tests were made. The 
purpose of this review was to determine if there 
are any apparent risks of serious distress or fue 
in filling Teservoir or project operation. Rec- 
ommendations were made of prudent actions that 
should be accomplished to provide additional ver- 
ification of project safety. It was recommended 
that Nambe Falls reservoir not be allowed to fill 
until the Bureau carefully assesses the risks associ- 
ated with certain areas of concern. (Humphreys- 
ISWS). 
W79-05247 


CONCEPTUAL REVIEW AND P |ARY 

DESIGN OF MULTIFARIOUS WATER 

INTAKE STRUCTURES, 

Polytechnic Inst. of New York, Brooklyn. Dept. of 

Civil and Environmental Ergineering. 

A. S. Goodman. 

Available from the National Technical Information 

Service, Springfield, VA 22161 as PB-272 965, 

Price codes: A08 in paper copy, AO] in microfiche. 

ere? No. NYSERDA 75/29, August 1977. 159 
1 fig, 7 tab, 30 ref, 7 append. 


Descriptors: *Intake structures, *Fish guiding, 
*Fish barriers, *Hydraulic structures, *Tidal 
streams, Estuaries, Tidal effects, Cooling water, 
Electric #8 plants, Fish behavior, Velocity, 
Design, *Traveling screens. 


Planning analyses and preliminary design drawin, 

were presented for a multifarious water intake 
structure which implies many parts or elements. 
Layout and operating details are for an intake 
serving a 350-550 Mw thermal power generating 
unit located on an estuary. The approximate cost 
would be $12 million. The principal design features 
are: adjustable louvers to act as a behavioral bar- 
rier to fish; curtain walls in front of the screens to 
provide for selective water admission to reduce 
impingement of aquatic organisms; horizontal trav- 
eling screens which move in the direction and 
speed of ambient water flow to guide fish and 
reduce the degree of impingement; and fish han- 
dling facilities to convey organisms back to their 
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natural environment. The intake, as a whole, is a 
major departure from the current state-of-the-art of 

intake design. (Adams-ISW S) 

W79-05248 

8B. Hydraulics 


BEHAVIOUR OF A HYDRODYNAMIC FINITE 
ELEMENT MODEL, 
Waterloo Univ. (Ontario). Dept. of Civil Engineer- 


ing. 
R.A. Harrington, N. Kouwen, and G. J. Farquhar. 
Advances in Water Resources, Vol. 1, No. 6, p 
331-335, December 1978. 9 fig, 6 ref. 


ae hae *Hydrodynamics, *Flow, *Model 

Mathematical models, Finite element anal- 

tions, Analytical techniques, Streamflow, 

pis Eas , Rivers, Jetties, Outlet works, 
Hydraulics. 


A finite element model which solves the vertically 
integrated momentum and continuity equations 
was described. Linear triangular elements were 
used to describe the geometry and eter vari- 
ations. The Galerkin method of weighted residuals 
was employed to cast the equations in a form 
amenable to numerical solution. The model was 
based on a fully implicit formulation using finite 
differences for the temporal derivatives. Means of 
evaluating the non-linear terms of the governing 
equations were described, and model results were 
presented for a frictionless tidal channel. The ex- 
ample was chosen such that the non-linearities 
have a large influence on the solution, and as a 
result the linearization scheme significantly affects 
the model’s behavior. Suppression of the non-linear 
instabilities generated by the convective terms in 
the momentum equations was examined for the 
case of flow around a 180 deg bend. Both the 
imposition of artificially high roughness coeffi- 
cients and the use of an effective eddy viscosity 
were examined in terms of their ability to damp the 
oscillations which arise for this example. Model 
results were presented for a case study involving 
determination of remedial measures to improve 
flow conditions at a river outfall in Southern On- 
tario. (Sims-ISWS) 

W79-05020 


PRESSURE LOSSES ACROSS TRICKLE IRRI- 
GATION FITTINGS AND EMITTERS, 
Texas A and M Univ., College Station. Dept. of 
Agricultural Engineering. 
T. A. Howell, and F. A. Barinas. 
Paper No. 78-2014, Presented at the 1978 Summer 
Meeting of the American Society of og FY 
Engineers, June 27-30, 1978, Logan, U 12 p, 16 
fig, 1 tab, 7 ref, ASAE, St. oseph, Michigan. 


Descriptors: Energy loss, *Irrigation design, Flow 
tates, Pipelines, Pressure conduits, Irrigation sys- 
tems, Water pressure, Hazen-Williams equation. 


Pressure losses across on-line trickle emitters were 
measured. The energy losses as expressed by the 
equivalent length of pipe were described by a 
power function. The empirical coefficients were 
related to the emitter characteristics of protrusion 
depth and area. Lateral design procedures and 
examples are presented. Pressure losses across 
PVC and PE barbed fittings were measured. (Sko- 
gerboe-Colorado State) 

W79-05060 


TRICKLE IRRIGATION TUBING HYDRAU- 
LICS, 

Utah State Univ., Logan. Dept. of Civil and Envi- 
ronmental Engineering. 

G. Z. Watters, and J. Keller. 

Paper No. 78-2015, Presented at the 1978 Summer 
Meeting of the American Society of Agricultural 
Engineers, June 27-30, 1978, Logan, Utah, 18 p, 16 
fig, 2 tab, 12 ref, ASAE, St. Joseph, Michigan. 


Descriptors: Pipe flow, *Irrigation systems, Head 
loss, Darcy-Weisbach equation, Moody resistance 


diagrams, *Pipelines, Hazen-Williams equation, 
Trickle irrigation. 


Laboratory experiments show that the Darcy- 
Weisbach equation for hydraulically smooth 
should be used to compute friction losses in 

pipe and plastic tubing. Simple formulas are ox 
sented to accomplish this. Graphs to find equiva- 
lent lengths for emitter connection losses are given. 
Techniques for calculating head losses in multiple- 
outlet are presented. (Skogerboe-Colorado 
State) 

W79-05061 


SIMULATED FLOW RATE REQUIREMENTS 
FOR SOME FLUSHING EMITTERS, 

Rain Bird Technical Services, Logan, UT. 

K. Solomon, and J. C. Bezdek. 

Paper No. 78-2016, Presented at the 1978 Summer 
Meeting of the American Society of si ei 
Engineers, June 27-30, 1978, Lo, er Utah, 18 p, 3 
fig, 5 tab, 8 ref, ASAE, St. oseph, Michi. igan. 


Descriptors: *Flow rates, Simulation analysis, Hy- 
draulic models, *Trickle irrigation, Lateral con- 
veyance structures, Model studies, Irrigation sys- 
tems, Water pressure. 


A steady state simulation model was used to study 
the hydraulic behavior of trickle sete cored laterals 
and manifolds employing automatic “ont graeme emit- 
ters. The influence of emitter characteristics and 
design values such as emitter operating pressure, 
flow rate, spacing, and lateral length were consid- 
ered. (Skogerboe-Colorado State) 

W79-05062 


FLOW RESISTANCE OF LARGE-SCALE 
ROUGHNESS, 

Colorado State Univ., Fort Collins. Dept. of Civil 
Engineering. 

For primary bibliographic entry see Field 2E. 
W79-05141 


gti GROWTH AND DECAY OF A HYDRAU- 
LI 

University Coll., Galway (Ireland). 

M. F. McCarthy, and P. M. O”’ 

Journal of Hydrology, Vol. 39, No. 3/4, p. 273- 
285, December 1978. 4 fig, 9 ref. 


Descriptors: *Hydraulic jump, *Canals, 
*Waves(Water), Bores, Analysis, Mathematical 
studies, Equations, Hydraulics, Numerical analysis, 
Wave propagation, Critical jump, Amplitude, 
Shallow water waves, Shock amplitude equation. 


Se, analysis is employed to study the 
pronase of a hydraulic jump in a canal of 
uniform width but variable length. In particular, a 
differential equation was derived which determines 
the manner in which the height of the jump varies 
as the wave propagates, and the criteria were 
established which must be satisfied if the wave is to 
row, decay, or propagate at constant amplitude. 
Lee-ISWS) 
W79-05 146 


MODELING TWO-DIMENSIONAL CIRCU- 
LATING FLOW, 

Hydraulics Research Station, Wallingford (Eng- 
land). 

G. H. Lean, and T. J. Weare. 

Journal of the Hydraulics Division, American So- 
ciety of Civil Engineers, Vol. 105, No. HY1, Pro- 
ceedings Paper 14312, p 17-26, January 1979. 3 fig, 
10 ref, 2 append. 


Descriptors: *Circulation, *Model studies, *Flow, 
Dispersion, Hydraulics, Mathematical models, Nu- 
merical analysis, Hydraulic models, Shear stress, 
Equations, Turbulence, Laboratory tests. *Fluid 
flow. 


Theoretical analysis and numerical experiments 
were presented to demonstrate some of the diffi- 
culties in modeling two-dimensional circulating 
flow. It was shown that in cases of practical inter- 
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est, the lateral ming of momentum, which is 
essential to support the circulation, can arise in 
compu models from wholly spurious nu- 
merical dispersion effects. Laboratory flume mea- 
surements of the flow in the wake of a plane 
obstruction were presented. It was shown that the 
horizontal velocity profiles across the eddy indi- 
cate that the turbulent lateral mixing rate is appro- 
priate to a shear layer mixing rather tian to bed- 
generated turbulence. Criteria for the conditions 
under which shear layer turbulence dominates 
were presented. The practical implications for nu- 
merical and physical models were reviewed. (Lee- 
ISWS). 

W79-05255 


A MODEL STUDY OF ST. MARYS RIVER ICE 
NAVIGATION, 

Acres International Ltd., Niagara Falls (Ontario). 
For primary bibliographic entry see Field 2C. 
W79-05278 


8C, Hydraulic Machinery 


4, Sonate bran PUMP FOR IRRIGA- 
Battelle Columbus Labs., OH. 

For primary bibliographic entry see Field 3F. 
W79-05287 


8D. Soil Mechanics 


REVIEW OF DESIGN, CONSTRUCTION, AND 
OPERATION OF SOLDIER CREEK DAM 
PROJECT, UTAH. 

Wahler (W. A.) anc Associates, Palo Alto, CA. 
For primary bibliographic entry see Field 8A. 
W79-05239 


REVIEW OF DESIGN, CONSTRUCTION, AND 
OPERATION OF MOUNTAIN PARK DAM 
PROJECT, OKLAHOMA, 

Wahler (W. A.) and Associates, Palo Alto, CA. 
For primary bibliographic entry see Field 8A. 
W79-05240 


REVIEW OF DESIGN, CONSTRUCTION, AND 
OPERATION OF MT. ELBERT FOREBAY 
DAM AND RESERVOIR PROJECT, COLORA- 


DO 

Wahler (W. A.) and Associates, Palo Alto, CA. 
For primary bibliographic entry see Field 8A. 
W79-05241 


REVIEW OF DESIGN, CONSTRUCTION, AND 
OPERATION OF CRYSTAL DAM PROJECT, 
COLORADO, 

Wahler (W. A.) and Associates, Palo Alto, CA. 
For primary bibliographic entry see Field 8A. 
W79-05242 


REVIEW OF DESIGN, CONSTRUCTION, AND 
OPERATION OF PUEBLO DAM PROJECT, 
COLORADO, 

Wahler (W.A.) and Associates, Palo Alto, CA. 
For primary bibliographic entry see Field 8A. 
W79-05243 


REVIEW OF DESIGN, CONSTRUCTION, AND 


OPERATION OF RIRIE DAM PROJECT, 
IDAHO, 
Wahler (W. A.) and Associates, Palo Alto, CA. 


For primary bibliographic entry see Field 8A. 
W79-05244 


REVIEW OF DESIGN, CONSTRUCTION, AND 
OPERATION OF NAMBE FALLS DAM PROJ- 
ECT, NEW MEXICO. 

Wahler (W.A.) and Associates, Palo Alto, CA. 
For primary bibliographic entry see Field 8A. 
W79-05247 
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CONCEPTUAL REVIEW AND PRELIMINARY 
DESIGN OF MULTIFARIOUS WATER 
INTAKE STRUCTURES, 

Polytechnic Inst. of New York, Brooklyn. Dept. of 
Civil and Environmental Engineering. 

For primary bibliographic entry see Field 8A. 
W79-05248 


9. MANPOWER, GRANTS 
AND FACILITIES 


9D. Grants, Contracts, and 
Research Act Allotments 


ANALYSIS OF RESEARCHABLE WATER 
PROBLEMS IN THE SOUTH ATLANTIC-GULF 
REGION, 

Florida Univ., Gainesville. Water Resources Re- 
search Center. 

Water-Resources Research Center, University of 
Florida Technical ene Report, 1979. 59 p. 
OWRT X-133 (No. 9076)(1), 14-31-0001-9076. 


Descriptors: *Research priorities, Southeastern 
US. 


The South Atlantic-Gulf Region is generally abun- 
dantly supplied with water -- both surface and 
underground. However, man’s activities have cre- 
ated problems of both water quantity and water 
quality. The effects of imp water planning 
and management have been devastating in some 
instances, Systematic analysis of the water re- 
sources problems of the region by the directors of 
the water resources research institutes of the re- 
spective states produced the lists of major regional 
problems and critical research needs presented. 
(Heaney-Florida) 

W79-05401 


10. SCIENTIFIC AND 
TECHNICAL INFORMATION 


10C. Secondary Publication 
And Distribution 


THE WORLD REMOTE SENSING INDEX, A 
COMPREHENSIVE GEOGRAPHIC INDEX 
BIBLIOGRAPHY TO REMOTE SENSING SITE 
INVESTIGATIONS OF NATURAL AND AGRI- 
CULTURAL RESOURCES THROUGHOUT 
THE WORLD, 

For primary bibliographic entry see Field 7B. 
W79-05119 


10D. Specialized Information 
Center Services 


WATER KNOWLEDGE TRANSFER: PRO- 
CEEDINGS, SECOND INTERNATIONAL CON- 
FERENCE ON TRANSFER OF WATER RE- 
SOURCES KNOWLEDGE, JUNE 1977, FORT 
COLLINS, COLO., 

Water Resources Publications, Fort Collins, Colo., 
1978. 2 Vols. Neil S. Grigg, Principal Editor. 


Descriptors: *Information. dissemination, *Tech- 
nology transfer. 


Water resources knowledge transfer seeks to make 
best use of scientific and technical information in 
water management. It is an important process in 
water research management because its outcome 
determines the effectiveness of entire pro; ¢ 
The report contans an analysis of the problem in 
the water sector, a general overview of the ‘tech- 
nology transfer’ question, presentation of concep- 
tual models for transfer, and recommendations for 
policy changes. (See W79-05410 thru W79-05413) 


W79-05409 


A CONCEPTUAL MODEL OF THE KNOWL- 
EDGE TRANSFER PR 

Colorado State Univ., Fort Collins. Dept. of Soci- 
Blac 

E. hos. 

In: Water Knowledge Transfer. Volume 1, Pro- 
ceedings of the Second International Conference 
on Transfer of Water Resources Knowledge, June 
1977, Fort Collins, Colorado. N.S. Grigg, et al., 
Eds., Water Resources Publications, Fort Collins, 
Col., 1978, p 5-22. 2 fig, 17 ref. 


Descriptors: *Water resources, *Information trans- 
fer, * unication, Technology, SMCR model, 
Diffusion of knowledge, Feedback, Transmission 


process. 


This present Conference, as well as the first inter- 
national conference on water knowledge transfer, 
had © game with problems of semantics, theo- 
retical differentiations, and difficulties in separating 
‘information dissemination’ from ‘technology trans- 
fer,’ ‘science,’ ‘production,’ and a great variety of 
other terms, definitions, concepts, or theoretical 
constructs. The field of water resources knowledge 
has experienced the same growth and er 
problems and opportunities. A variety of produc- 
ers of knowledge, of overlapping transfer agents, 
and of ultimate users pate in a complex 
system of information anya: This Conference, 
as well as its predecessor erence, has attempt- 
ed to develop a systematic framework exempli 

by a series of interlocking questions, in order to 
better understand such a complex system and to 
take stock of trends and developments in the field 
of water resources. This paper attempts to provide 
a continuity in themes between the two interna- 
tional erences and also outlines some broad 
concerns associated with the general topic of trans- 
fer of knowlege. Discussed are (1) the general field 
of ponitce. transfer; (2) some dominant theoreti- 
cal approaches and interpretations; (3) the charac- 
teristics of the transfer process; and (4) problems 
and prospects associated with the diffusion and 
implementation of knowledge. An important con- 
clusion drawn is that the capability of individuals 
to assimilate knowledge is highly dependent on the 
capacity of the surrounding social system to pro- 
vide mechanisms for change. (See also W79-05409) 
(Bell-Graf--Cornell) 
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A WATER DEMAND AND WASTEWATER DIS- 
POSAL MODEL FOR OPTIMUM TRANSFER 
OF WATER RESOURCES TECHNOLOGY IN 
DEVELOPING COUNTRIES, 

Federal Univ. of Paraiba, Campina Grande 
(Brazil). Dept. of Civil Engineering. 

For primary bibliographic entry see Field 6D. 
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Plant Nutrient Losses from Foliar-Fertilized 
Soybeans, 

W79-05056 5G 


IOWA UNIV. IOWA CITY. INST. OF 
HYDRAULIC RESEARCH. 
Mixing of Power-Plant Heated Effluents with 
the Missouri River, 
W79-05245 5B 


JAMES COOK UNIV. OF NORTH 
QUEENSLAND, TOWNSVILLE (AUSTRALIA). 
DEPT. OF GEOLOGY. 

The Development of Overland Flow in a Tropi- 

cal Rainforest Catchment, 

W79-05030 2A 


JET PROPULSION LAB., PASADENA, CA. 
Chlorine and Activated Carbon Treatment for 
Removal of Toxic Substances From Water, 
W79-05487 5C 


JOHNS-MANVILLE SALES CORP., FRESNO, 
CA. AG-TURF DIV. 

IA Sprinkler Test Standards, 

W79-05313 3F 


JYVASKYLA UNIV. (FINLAND). DEPT. OF 
BIOLOGY. 
Mercury in Sediments of Lake Paijanne, Fin- 
land, 
W79-05340 5C 


KANSAS ENGINEERING EXPERIMENT 
STATION, MANHATTAN, 
Analysis and Optimization of a Reverse Osmosis 
Water Purification System, 
W79-05073 3A 


KANSAS WATER RESOURCES RESEARCH 
INST., MANHATTAN. : 
Kansas River Limnology: Seasonal Variations in 
Photosynthetic Production and Heavy Metal 
Accumulation by Aquatic Insects, 
W79-05234 5C 


KARLSRUHE UNIV. (GERMANY, F.R.). INST. 
FUER HYDROMECHANIK. 
Computation of Shallow Water Waves with 
Hybrid Finite Elements, 
W79-05022 2L 





KATHOLIEKE UNIV., NIJMEGEN F 
(NETHERLANDS). LAB. VOOR AQUATISCHE 
OECOLOGIE. 

Algae of Saltmarshes on the South and South- 

west Coasts of England, 

W79-05335 5C 


KENTUCKY UNIV., LEXINGTON, DIV. OF 
REGULATORY SERVICES. 
Copper, Nickel, and Zinc Released from Acid 
Coal Mine Spoil Materials of Eastern Kentucky, 
W79-05044 - SA 


KOPPERS CO. INC., PITTSBURGH, PA. 
The Koppers Hydrate Process for Saline Water 
Conversion Experimental and Engineering Stud- 


les, 
W79-05368 3A 


KUYBYSHEVSKII 
SELSKOKHOZYAISTVENNY!I INST., KINEL 
(USSR). 
Dynamic Changes in pH and Composition of 
Absorbed Cations in Irrigated Chernozems of 
the Trans-Volga Area (In Russian), 
W79-05226 2K 


LENINGRAD STATE PEDAGOGICAL INST. 


Effect of Soil Humidity on Nitrate Reductase 
Activity in Barley Shoot Leaves (In Russian), 
W79-05314 2 


LIIA EDET AKTIEBOLAG (SWEDEN). 
(ASSIGNEE). 
Process for Purifying Waste Water Obtained by 
a Papermaking Process, : 
W79-05386 5D 


LINDSAY MFG, CO., NE. (ASSIGNEE). 
Water Drive System for a Center Pivot Irriga- 
tion Unit or the Like, 
W79-05387 3F 


LOUISIANA STATE UNIV., BATON ROUGE. 
DEPT. OF AGRICULTURAL ENGINEERING. 
Trickle Irrigation in Humid Zones, 
W79-05311 3F 


LOUISIANA STATE UNIV., BATON ROUGE. 
FISHERIES DIV. 
Acute Toxicity of Permethrin to Several Aquat- 
ic Animals, 
W79-05207 5C 


LOUISVILLE UNIV., KY. DEPT. OF 
BIOLOGY. 
Rapid Vacuum Method for Removal of Mucus 
from the Epidermis of Fishes, 
W79-05180 5A 


Assessment of Potential Interactions of Microor- 
ganisms and Pollutants Resulting from Petro- 
leum Development, 

W79-05212 5C 


LOUISVILLE WATER CO., KY. 
Trihalomethane Reduction at the . Louisville 
Water Company, 

W79-05481 5C 


MACDONALD COLL., STE. ANNE DE 
BELLEVUE (QUEBEC). DEPT. OF 
AGRICULTURAL ENGINEERING. 
Drainage Rates and Water-Table Depths, 
W79-05137 2G 


MAINE UNIV. AT FARMINGTON. DEPT. OF 
CHEMISTRY. 
Toxicity of Copper to Cutthroat Trout (Salmo 
Clarki) Under Different Conditions of Alkalin- 
ity, pH, and Hardness, 
W79-05107 5A 
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MAINE UNIV, AT ORONO. CENTER FOR 
MARINE STUDIES. 
The Phytoplankton Characteristics of the Bar- 
rier Island Lagoons of the Gulf of California, 
W79-05337 5C 


MAINE UNIV., WALPOLE. IRA C. DARLING 
CENTER FOR RESEARCH, TEACHING AND 
SERVICE. 

The Use of Species Abundance Estimates in 


W79-05109 5A 
MANITOBA UNIV., WINNIPEG. DEPT. OF 
AGRICULTURAL ENGINEERING. 

Center Pivots on Soils Marginally Suited for 

Irrigation in Manitoba, Canada, 

W79-05291 3F 


MARINE BIOLOGICAL ASSOCIATION OF 
THE UNITED KINGDOM, PLYMOUTH 
(ENGLAND). PLYMOUTH LAB. 

Editorial Introduction, 

W79-05188 SA 


Notes on the Condition in September 1978 of 
Some Intertidal Sands Polluted by Amoco Cadiz 
Oil, 

W79-05193 5B 


On the Nutrition and Metabolism of Zooplank- 
ton. XII. Measurements by Radioimmunoassay 
of the Levels of a Steroid In Calanus, 

W79-05334 5C 


MARLBOROUGH CATCHMENT AND 
REGIONAL WATER BOARD, BLENHEIM, 
(NEW ZEALAND). 
Output of Water, Suspended Sediment, and 
Phosphorus Forms from a Small Agricultural 
Catchment, 
W79-05344 5B 


MARTIN MARIETTA CORP., BALTIMORE, 
MD. 
Bromine Chloride - An Alternative Biofouling 
Control Agent for Cooling Water Treatment, 
W79-05493 5C 


MARYLAND UNIV., COLLEGE PARK. DEPT. 
OF CHEMISTRY. 
Chlorine Degradation and Halocarbon Produc- 
tion in Estuarine Waters, 
W79-05451 5A 


MARYLAND UNIV., COLLEGE PARK. DEPT. 
OF MICROBIOLOGY. 
Detection of Enteroviruses and Bacterial Patho- 
gens Surviving Standard Sewage Treatment, 
W79-05090 5B 


Vibrio Cholerae, Vibrio Parahaemolyticus, and 
other Vibrios: Occurrence and Distribution in 
Chesapeake Bay, 

W79-05104 5C 


MARYLAND UNIV., FROSTBURG. 
APPALACHIAN ENVIRONMENTAL LAB. 


Modifications of Temperature Avoidance 
Troughs for Testing Small Fishes, 
W79-05185 5A 


MASON-RUST, LOUISVILLE, KY. 
Third Annual Report: Brackish Water Conver- 


sion Demonstration Plant, Webster, South 
Dakota. 
W79-05078 3A 


MASON-RUST, WEBSTER, SD. 
An Engineering Evaluation of the Electrodialy- 
sis Process Adapted for Computer Methods for 
Water Desalination Plants. 
W79-05081 3A 


ORGANIZATIONAL INDEX 


MASSACHUSETTS INST. OF TECH., 
CAMBRIDGE. 
Solidification and Separation of Ice from Saline 
Water, 
W79-05357 3A 


MASSACHUSETTS UNIV., AMHERST. DEPT. 
OF FOOD AND RESOURCE ECONOMICS. 
An Economic Valuation of Recreational Clam- 
ming in Massachusetts, 
W79-05316 6B 


MASSACHUSETTS UNIV., AMHERST. 
WATER RESOURCES RESEARCH CENTER. 
Connecticut River Diversion: A Case Study in 
Water Allocation Policy, 
W79-05414 6B 


MASSACHUSETTS UNIVERSITY, AMHERST. 
DEPARTMENT OF FORESTRY AND 
WILDLIFE MANAGEMENT. 
Influence of Waste Residuals in Estuarine 
Waters on Development, Behavior and Survival 
of Soft-Shell Clam Larvae, 
W79-05398 5C 


MATTHEY RUSTENBURG REFINERS (PTY) 
LTD., JOHANNESBURG (SOUTH AFRICA). 
(ASSIGNEE). 

Treatment of Effluents, 

W79-05385 5D 


MCMASTER UNIV,, HAMILTON (ONTARIO). 
DEPT. OF GEOLOGY. 
Fluvial Processes and Facies Sequences in the 
Sandy Braided South Saskatchewan River, 
Canada, 
W79-05135 2J 


MEDICAL ACADEMY, GDANSK (POLAND). 
INST. OF MEDICAL BIOLOGY. 
Effect of DBS Detergent on Activity of Some 
Enzymes of Young Carp (Cyprinus carpio L.) 
Brain, Gills and Serum, 
W79-05177 5C 


MIAMI UNIV., OXFORD, OH. DEPT. OF 
BOTANY. 


Observations on Hypnospores in Ulothrix 
Zonata (Chlorophyceae), 
W79-05428 5C 


MICHIGAN DEPT. OF PUBLIC HEALTH, 
LANSING. 
Ground-Water Quality Standards--A Neutral 
View, 
W79-05123 5B 


MICHIGAN STATE UNIV., EAST LANSING. 
DEPT. OF CROP AND SOIL SCIENCE. 
Scheduling of Water and Nitrogen for Corn in 
the Humid Midwest, 
W79-05295 3F 


MICHIGAN UNIV., ANN ARBOR. 
Comparison Theorems for Gravity Waves in 
Basins of Variable Depth, 
W79-05253 2H 


MICHIGAN UNIV., ANN ARBOR. DEPT. OF 
APPLIED MECHANICS AND ENGINEERING 
SCIENCE. 
Internal Waves in a Circular Channel, 
W79-05250 2H 


MICHIGAN UNIV., ANN ARBOR. DEPT. OF 
ENVIRONMENTAL AND INDUSTRIAL 
HEALTH. 
The Effect of Preozonation on Chloroform Pro- 
duction in the Chlorine Disinfection Process, 
W79-05480 SC 


MONTANA STATE UNIV., BOZEMAN 


MINISTRY OF AGRICULTURE, FISHERIES 
AND FOOD, BURNHAM-ON-CROUCH 
(ENGLAND). FISHERIES LAB. 
Petroleum Hydrocarbon Analyses Conducted 
Following the Wreck of the Supertanker Amoco 
Cadiz, 
W79-05196 5A 


MINISTRY OF AGRICULTURE, FISHERIES 
AND FOOD, LOWESTOFT (ENGLAND). 
Effect of Algal Diet and Temperature on the 
Biochemical Composition of the Rotifer, Bra- 
chionus Plicatilis, 
W79-05341 5C 


MINNESOTA DEPT. OF HEALTH, , 
MINNEAPOLIS. é' 
State Ground-Water Protection Programs--Ade- 
quate, 
W79-05132 5G 


MINNESOTA UNIV., DULUTH. DEPT. OF 
CHEMISTRY. 
Aqueous Chlorination Products of Polynuclear 
Aromatic Hydrocarbons, 
W79-05440 5A 


MINNESOTA UNIV., MINNEAPOLIS. DEPT. 
OF CIVIL AND MINERAL ENGINEERING. 
Distributed Sources for Unconfined Ground- 
water Flow in a Half-Space, 
W79-05025 2F 


MISSISSIPPI STATE UNIV., MISSISSIPPI 
STATE. DEPT. OF BOTANY. 
Diatom Community Structure: Taxonomic and 
Statistical Analyses of a Mississippi Salt Marsh, 
W79-05007 5C 


MISSOURI UNIV.-COLUMBIA. DEPT. OF 
CHEMISTRY. 
Wastewater Treatment with Humic Acid-Fly 
Ash Mixtures, 
W79-05006 5D 


MISSOURI UNIV.-COLUMBIA. DEPT. OF 
CIVIL ENGINEERING. 
Effect of Phosphorus Supply on Algal Biomass 
in a Turbid Missouri Reservoir, 
W79-05001 5C 


MISSOURI UNIV.-ROLLA. DEPT. OF CIVIL 
ENGINEERING. 
New Design Criteria for the Aerobic Digestion 
of Sewage Lime Sludge, 
W79-05009 sD 


MISSOURI UNIV.-ROLLA. SCHOOL OF 
ENGINEERING. 
A Model for Cost Optimization of Barge Ship- 
ments, 
W79-05317 6C 


MITSUBISHI JUKOGYO KABUSHIKI 
KAISHA, TOKYO (JAPAN). (ASSIGNEE). 
Floating-Refuse-Collecting Boat, 
W79-05380 5G 


MONSANTO RESEARCH CORP., EVERETT, 
MA, BOSTON LAB. 
Investigation and Preparation of Polymer Films 
to Improve the Separation of Water and Salts in 
Saline Water Conversion. 
W79-05083 3A 


Thermodynamic Properties of Saline Water, 
W79-05359 3A 


MONTANA STATE UNIV., BOZEMAN. 
Defining Upper Limits to Groundwater Devel- 
opment in the Arid West, 

W79-05271 4B 
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MONTGOMERY (JAMES M.) INC., PASADENA, CA. ENVIRONMENTAL RESEARCH LAB. 


MONTGOMERY (JAMES M.) INC., 
PASADENA, CA. ENVIRONMENTAL 
RESEARCH LAB. 
Optimizing Trihalomethane Analysis, 
W79-05476 5A 


MOSKOVSKAYA 
SELSKOKHOZYAISTVENNAYA AKADEMIYA 
(USSR). DIV. OF FARMING EXPERIMENT 
METHODS. 
Water Demand and Yield of Grain Crops in 
Cultivation Systems of Different Intensity, (In 
Russian), 
W79-05336 21 


MOSUL UNIV. (IRAQ). DEPT. OF CIVIL 
ENGINEERING. 
A Simple Version of Gumbel’s Method for 
Flood Estimation, 
W79-05256 2E 


MUNICIPAL ENVIRONMENTAL RESEARCH 
LAB., CINCINNATI, OH. : 
A Study of Alternatives to Chlorination for Dis- 
infection of Wastewater, 
W79-05483 


Ultraviolet Disinfection of Municipal Effluents, 
W79-05488 5D 


MUNICIPAL ENVIRONMENTAL RESEARCH 
LAB., CINCINNATI, OH. WATER SUPPLY 
RESEARCH DIV. 
Ozone, Chlorine Dioxide and Chloramines as 
Alternatives to Chlorine for Disinfection of 
Drinking Water, 
W79-05477 5C 


NALCO CHEMICAL CO., CHICAGO, IL, 
Controlling Iron Oxide Deposition in Boiler Sys- 
tems, 

W79-05498 3C 


NATIONAL AERONAUTICS AND SPACE 
ADMINISTRATION, GREENBELT, MD. 
GODDARD SPACE FLIGHT CENTER. 
Snow-Covered Area Utilization in Runoff Fore- 
casts, 
W79-05140 2C 


NATIONAL CANCER INST., BETHESDA, MD. 
Risk Assessment of the Health Effects of Water 
Chlorination, 

W79-05473 5C 


NATIONAL FISHERY RESEARCH LAB., 
LACROSSE, WI. 
Announcement of Compounds Registered for 
Fishery Uses, 
W79-05205 5A 


NATIONAL MARINE FISHERIES SERVICE, 
AUKE BAY, AK. NORTHWEST AND ALASKA 
FISHERIES CENTER. 
Acute and Chronic Toxicity, Uptake and Depur- 
ation, and Sublethal Metabolic Response of 
Alaskan Marine Organisms to Petroleum Hydro- 
carbons, 
W79-05215 5C 


NATIONAL MARINE FISHERIES SERVICE, 
BEAUFORT, NC. BEAUFORT LAB. 
Modified Neuston Net for Collecting Live 
Larval and Juvenile Fish, 
W79-05211 5A 


NATIONAL MARINE FISHERIES SERVICE, 
HIGHLANDS, NJ. SANDY HOOK LAB. 
Effects of Elevated Temperature on Early Em- 
bryonic Development of the Tautog, Tautoga 
Onitis, 
W79-05204 5C 
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NATIONAL MARINE FISHERIES SERVICE, 
HIGHLANDS, NJ. SANDY HOOK SPORT 
FISHERIES MARINE LAB. 
Pollution-Associated Diseases and Abnormalities 
of Fish and Shellfish: A Review, 
W79-05097 5C 


NATIONAL MARINE FISHERIES SERVICE, 
HONOLULU, HI. SOUTHWEST FISHERIES 
CENTER. 
Mercury and Selenium in Blue Marlin, Makaira 
Nigricans, from the Hawaiian Islands, 
W79-05113 5C 


NATIONAL MARINE FISHERIES SERVICE, 
SEATTLE, WA. NORTHWEST AND ALASKA 
FISHERIES CENTER. 
Effect of Thermal Increases of Short Duration 
on Survival of Euphausia Pacifica, 


W79-05101 5C 


Analysis of Chlorinated Hydrocarbon Pollut- 
ants: A Simplified Extraction and Cleanup Pro- 
cedure for Fishery Products, 


W79-05110 5A 


Dip Basket for Collecting Juvenile Salmon and 
Trout in Gatewells at Hydroelectric Dams, 


W79-05175 5A 


Sublethal Effects of Petroleum Hydrocarbons 
and Trace Metals, Including Biotransformations, 
as Reflected by Morphological, Chemical, Phys- 
iological, Pathological and Behavioral Indices, 


W79-05216 5c 


NATIONAL OCEANIC AND ATMOSPHERIC 
ADMINISTRATION, ANN ARBOR, MI. 
GREAT LAKES ENVIRONMENTAL 
RESEARCH LAB. 
Characteristics of the Oswego River Plume and 
Its Influence on the Nearshore Environment, 
W79-05118 2E 


NATIONAL OCEANIC AND ATMOSPHERIC 
ADMINISTRATION, BOULDER, CO. 
ENVIRONMENTAL RESEARCH LABS. 
The Amoco Cadiz Oil Spill. A Summary of 
Observations Made By U.S. Scientists 23 March- 
10 May, 1978, 


W79-05195 5C 


NATIONAL OCEANIC AND ATMOSPHERIC 
ADMINISTRATION, BOULDER, CO. MARINE 
ECOSYSTEMS ANALYSIS PROGRAM 
OFFICE, 
The MESA Puget Sound Project, Seattle, Wash- 
ington. Fiscal year 1977 - Annual Report. 


W79-05115 $C 


MESA New York Light Project Annual Report 
for Fiscal Year 1977. 


W79-05116 5B 


Heavy Metal Concentrations at the Apex of the 
New York Bight, 


W79-05117 SA 


NATIONAL OCEANIC AND ATMOSPHERIC 
ADMINISTRATION, MIAMI, FL. ATLANTIC 
OCEANOGRAPHIC AND 
METEOROLOGICAL LABS. 
Wind-Induced Current Flow in the Upper 
Hudson Shelf Valley, 


W79-05266 2L 





NATIONAL OCEANIC AND ATMOSPHERIC 


LABS, : 
Near-Bottom Sediment Concentration and Fluid 
Velocity Measurements on the Inner Continental 
Shelf, New York, 

W79-05268 2L 


NATIONAL OCEANIC AND ATMOSPHERIC 
ADMINISTRATION, SEATTLE, WA. PACIFIC 
MARINE ENVIRONMENTAL LAB. 
Transport Mechanisms and Hydrocarbon Ad- 
sorption Properties of Suspended Matter in 
Lower Cook Inlet, 
W79-05218 5C 


NEBRASKA UNIV., CLAY CENTER. SOUTH 
CENTRAL STATION. 

Automation of Surface Irrigation, 

W79-05305 3F 


NEBRASKA UNIV., LINCOLN. DEPT. OF 
AGRICULTURAL ECONOMICS, 

Economics of Irrigation, 

W79-05292 3F 


NEBRASKA UNIV., LINCOLN. DEPT. OF 
AGRICULTURAL ENGINEERING. 
Limits of Low Pressure Sprinklers and Spray 
Nozzles on Center Pivot Applications, 


W79-05294 3F 
Solar Cell Irrigation, 
W79-05308 3F 


NELSON IRRIGATION CORP., GRAND 
ISLAND, NE. 
Application of End Guns on Center Pivots, 
W79-05293 3F 


NELSON IRRIGATION CORP., WALLA 
WALLA, WA. 
Optimizing Traveling Sprinkler System Per- 
formance, 


W79-05299 3F 
NEVADA UNIV. SYSTEM, RENO. WATER 
RESOURCES CENTER. 

Digital Simulation of Snowmelt Runoff, 

W79-05091 2E 


NEW ENGLAND RIVER BASINS 
COMMISSION, HANOVER, NH. 
Plan of Study: Case Studies of the Application 
of Cost Sharing Policy Options for Flood Plain 
Management in the Connecticut River Basin. 
W79-05232 6F 


NEW HAMPSHIRE UNIV., DURHAM. DEPT. 
OF CHEMISTRY. 
Fate of Metal Ions During Domestic Treatment 
of Water Containing Organics, 
W79-05046 5F 


NEW HAMPSHIRE UNIV., DURHAM. INST. 
OF NATURAL AND ENVIRONMENTAL 
RESOURCES. 
Effects of Sludge Applications on Soil Water 
Solution and Vegetation in a Northern Hard- 
wood Stand, 
W79-05002 5E 


NEW UNIV. OF ULSTER, COLERAINE 

(NORTHERN IRELAND). LIMNOLOGY LAB. 
The Influence of Turbidity on Net Phytoplank- 
ton Photosynthesis in Some Irish Lakes, 
W79-05098 5C 
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NEW YORK OCEAN SCIENCE LAB., 
MONTAUK. 
An Annual Phytoplankton Study in Coastal 
Waters Off Eastern Long Island (Block Island 
Sound), 
W79-05231 5C 


NEW ZEALAND FOREST SERVICE, 
ROTORUA. 
Refiner Pulp Mill Effluent. Part 2. Composition 
of Dissolved Solids Fraction, 
W79-05496 5B 


NIPPON PAINT CO. LTD., OSAKA (JAPAN). 
(ASSIGNEE). 
Process for Phosphate Conversion Coating with 
Treatment of Rinse Water by Reverse Osmosis 
and Ion Exchange, 
W79-05372 5D 


NORTH CAROLINA STATE UNIV. AT 
RALEIGH. DEPT. OF HORTICULTURAL 
SCIENCE. 
The Use of Overtree Irrigation for Crop Cooling 
and Frost and Freeze Protection on Apples, 
W79-05298 3F 


NORTH CAROLINA UNIV. AT CHAPEL 
HILL. DEPT. OF ENVIRONMENTAL 
SCIENCES AND ENGINEERING. 
Natural and Model Aquatic Humics: Reactions 
with Chlorine, 


W79-05437 5C 
The Effect of Ammonia Concentration on the 
Chemistry of Chlorinated Sea Water, 

W79-05453 5A 


NORTH KENNEBEC REGIONAL PLANNING 
COMMISSION, WINSLOW, ME. 
Kennebec River Corridor Plan -- A Manage- 
ment Plan for a Rejuvenated Resource, 
W79-05402 6B 


Kennebec River Corridor Project -- Appendix I: 
Demography, 
W79-05403 6B 


Kennebec River Corridor Project -- Appendix 
II: Water Resources, 
W79-05404 6B 


Kennebec River Corridor Project -- Appendix 
III: Flow Regulation, 
W79-05405 6B 


Kennebec River Corridor Project -- Appendix 
IV: Flooding, 
W79-05406 6B 


Kennebec River Corridor Project -- Appendix 
V: Management Plan, 
W79-05407 6B 


NORTH TEXAS STATE UNIV., DENTON. 
INST. OF APPLIED SCIENCES; AND NORTH 
TEXAS STATE UNIV., DENTON. DEPT. OF 
CHEMISTRY. 
Soluble Organic Constituents of Natural Waters 
and Wastewaters Before and After Chlorination, 
W79-05436 5A 


NORTHEASTERN FOREST EXPERIMENT 
STATION, DURHAM, NH. 
Simulated Streamflow Response to Possible Dif- 
ferences in Transpiration Among Species of 
Hardwood Trees, 
W79-05018 2A 


ORGANIZATIONAL INDEX 


PHILCO, NEWPORT BEACH, CA. RESEARCH LABS. 


NORTHWESTERN UNIV., EVANSTON, IL. 
DEPT. OF CIVIL ENGINEERING. 
Evaluation of Alternative Chemical Treatments 
for Biofouling Control in Electric Power Facili- 
ties, 
W79-05494 5C 


NORTHWESTERN UNIV., EVANSTON, IL. 
DEPT. OF GEOLOGICAL SCIENCES; AND 
NORTHWESTERN UNIV., EVANSTON, IL. 
DEPT. OF ENGINEERING SCIENCES AND 


APPLIED MATHEMATICS. 
A Time-Dependent Model of a Coastal Bound- 
ary Layer with Friction, 
W79-05263 2H 


NORTHWESTERN UNIV., EVANSTON, IL. 
DEPT. OF MECHANICAL ENGINEERING, 
Computer Simulation of Bubbler-Induced Melt- 
ing of Ice Covers Using Experimental Heat 
Transfer Results, 
W79-05279 2C 


OAK RIDGE NATIONAL LAB., TN. 
The Oak Ridge National Laboratory Conceptual 
Design of a 250-mgd Desalination Plant. 
W79-05072 3A 


Mutagenicity and Water Chlorination: Prospect 
and Perspective, 
W79-05466 5C 


OAK RIDGE NATIONAL LAB., TN. 
CHEMISTRY DIV. 
A Kinetic Model for Predicting the Composition 
of Chlorinated Water Discharged from Power 
Plant Cooling Systems, 
W79-05491 5C 


OAK RIDGE NATIONAL LAB., TN. 

ENVIRONMENTAL SCIENCES DIV. 
Investigation of the Effects of Halogenated Or- 
ganic Compounds Produced in Cooling Systems 
and Process Effluents on Aquatic Organisms, 
W79-05448 5C 


OFFICE DE LA RECHERCHE SCIENTIFIQUE 
ET TECHNIQUE OUTRE-MER, PARIS 
(FRANCE). HYDROLOGY SECTION. 
Obtaining Variations of Field Infiltration Capac- 
ity from Simulated Rainstorm Experiments (De- 
termination Des Variations De La Capacite 
D’Absorption D’Un Sol En Place Sous Averses 
Simulees), 
W79-05257 2G 


OHIO STATE UNIV., COLUMBUS. DEPT. OF 
GEOLOGY AND MINERALOGY. 
Ground-Water Pollution--An Imminent Disas- 
ter, 
W79-05121 5C 


OKLAHOMA STATE UNIV., STILLWATER. 
DEPT. OF AGRONOMY. 
Errors in Gamma-Ray Measurements of Water 
Content and Bulk Density in Nonuniform Soils, 
W79-05251 2G 


OKLAHOMA UNIV., NORMAN, DEPT. OF 
CHEMISTRY. 14-01-001-160, 
Demineralization of Saline Water by Electrical- 
ly-Induced Adsorption on Porous Carbon Elec- 
trodes, 
W79-05365 3A 


OLIN CORP., NEW HAVEN, CT. RESEARCH 
AND DEVELOPMENT CENTER. 
Reactions of Chlorine, Chlorine Dioxide and 
Mixtures Thereof with Humic Acid: An Interim 
Report, 
W79-05439 5A 


ONTARIO HYDRO, TORONTO. 
A Program to Introduce Site-Specific Chlorina- 
tion Regimes at Ontario Hydro Generating Sta- 
tions, 
W79-05442 5C 


ONTARIO-MINNESOTA PULP AND PAPER 

CO. LTD., FORT FRANCES, (ONTARIO). 
Problems Associated with an Aerated Lagoon, 
W79-05417 5D 


OREGON STATE DEPT. OF 
ENVIRONMENTAL QUALITY, SALEM. 
WATER QUALITY DIV. 
A Geographically Variable Water Quality Index 
Used in Oregon, ' 
W79-05043 5B 


OREGON STATE UNIV., CORVALLIS. 
Comparative Efficiency of Irrigation Systems, 
W79-05303 3F 


OREGON STATE UNIV., CORVALLIS, DEPT. 
OF FISHERIES AND WILDLIFE. 
Toxicity of Residual Chlorine Compounds to 
Aquatic Organisms, 
W79-05197 5B 


OREGON STATE UNIV., CORVALLIS. DEPT. 
OF MICROBIOLOGY. 
Study of Microbial Activity and Crude Oil-Mi- 
crobial Interactions in the Waters and Sediments 
of Cook Inlet and the Beaufort Sea, 
W79-05220 5C 


OREGON STATE UNIV., CORVALLIS. OAK 
CREEK LAB. OF BIOLOGY. 
Toward an Understanding of the Toxicity of 
Intermittent Exposures of Total Residual Chlo- 
rine to Freshwater Fishes, 
W79-05444 5C 


OXFORD UNIV. (ENGLAND). DEPT. OF 
ZOOLOGY; AND OXFORD UNIV. 
(ENGLAND). ANIMAL ECOLOGY RESEARCH 
GROUP. 
Some Ecological Observations on a Permanent 
Pond in Southern England: Primary Production 
and Planktonic Seasonal Succession, 
W79-05356 5C 


PATTERSON FARMS, CHINA GROVE, NC, 
The Role of Sprinkler Irrigation in Producing 
Specialty Crops, 

W79-05296 3F 


PENNSYLVANIA STATE UNIV., UNIVERSITY 
PARK. DEPT. OF AGRICULTURAL 
ENGINEERING. 

Influence of Soil Air and Drainage on Infiltra- 

tion, 

W79-05054 2G 


A Simple Finite Element Method of Infiltration, 
W79-05064 2G 


PENNSYLVANIA UNIV., PHILADELPHIA. 
DEPT. OF LANDSCAPE ARCHITECTURE 
AND PENNSYLVANIA UNIV., 
PHILADELPHIA. REGIONAL PLANNING 
DIV. 
Relationship Between Alluvial Soils and Flood- 
ing in the Piedmont Lowland of Southeastern 
Pennsylvania, 
W79-05017 2E 


PHILCO, NEWPORT BEACH, CA. 
RESEARCH LABS. 
Investigation of Thermal Diffusion for Saline 
Water Conversion, 
W79-05361 3A 
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PIRNIE (MALCOLM) INC., SILVER SPRING, MD. 


PIRNIE (MALCOLM) INC., SILVER SPRING, 
MD. 
Land Application of Waste--An Accident Wait- 
ing to Happen, 

W79-05126 5B 


POINT REYES BIRD OBSERVATORY, 
STINSON BEACH, CA. 
Influence of Petroleum on Egg Formation and 
Embryonic Development in Seabirds, 
W79-05221 5C 


POLYTECHNIC INST. OF NEW YORK, 

BROOKLYN. DEPT. OF CIVIL AND 

ENVIRONMENTAL ENGINEERING. 
Conceptual Review and Preliminary Design of 
Multifarious Water Intake Structures, 
W79-05248 8A 


PRINCE GEORGE PULP AND PAPER LTD. 
(BRITISH COLUMBIA). 
Effluent Treatment at Prince George Pulp and 
Paper Ltd., 
W79-05419 5D 


PURDUE UNIV. LAFAYETTE, IN. DEPT. OF 
AGRONOMY. 
Surface Runoff from Sludge-Amended Soils, 
W79-05041 5B 


PURDUE UNIV., LAFAYETTE, IN. DEPT. OF 
BIONUCLEONICS. 
Some Aspects of Sediment Distribution and Ma- 
crophyte Cycling of Heavy Metals, 
W79-05353 5C 


PURDUE UNIV., LAFAYETTE, IN. DEPT. OF 
BOTANY AND PLANT PATHOLOGY. 
Regeneration of Thallus Fragments of Rhodo- 
chorton Purpureum (Rhodophyceae, Nemalion- 
ales), 
W79-05349 5C 


PURDUE UNIV., WATER RESOURCES 

RESEARCH CENTER. LAFAYETTE, IN. 
Interactive Multiple Objective Optimization, 
W79-05092 6A 


QUEBEC UNIV., TROIS RIVIERES 
(QUEBEC). PULP AND PAPER RESEARCH 
CENTER. 

A Rapid Estimation of 5-Day BOD of Spent 

Sulfite Liquor, 

W79-05500 5A 


RAIN BIRD TECHNICAL SERVICES, LOGAN, 
UT. 


Simulated Flow Rate Requirements for Some 
Flushing Emitters, 
W79-05062 8B 


Evaluation Criteria for Trickle Irrigation Emis- 
sion Devices, 
W79-05309 3F 


RCA LAB. LTD., ZURICH (SWITZERLAND). 
Measurement of Dissolved Oxygen, 
W79-05434 SA 


REINKE MANUFACTURING COMPANY, 
DESHLER, NE. (ASSIGNEE). 
Wind Correction Method and Apparatus for Ir- 
rigation Systems, 
W79-05379 3F 


RESOURCE MANAGEMENT ASSOCIATES, 
LAFAYETTE, CA. 
Mathematical Modeling of Surface Water Im- 
poundments, Volume: I, and IH, 
W79-05011 2H 
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RICE UNIV., HOUSTON, TX. DEPT, OF 
ENVIRONMENTAL ENGINEERING. 
Drainage Density at Index of Watershed Devel- 
opment, 
W79-05034 4A 


ROSENSTIEL SCHOOL OF MARINE AND 
ATMOSPHERIC SCIENCE, MIAMI, FL. 
Reactions in Chlorinated Seawater, 
W79-05450 5A 


ROYAL SOCIETY FOR THE PROTECTION 
OF BIRDS SANDY (ENGLAND). 
Birds Oiled During the Amoco Cadiz Incident - 
An Interim Report, 
W79-05192 5B 


RUTGERS - THE STATE UNIV., NEW 
BRUNSWICK, NJ. DEPT. OF SOILS AND 
CROPS. 

Better Grasses for Roadsides, 

W79-05238 6G 


SASKATCHEWAN UNIV., SASKATOON. DIV. 
OF HYDROLOGY. 

Melting of a Prairie Snowpack, 

W79-05252 2C 


SCHOOL OF MINES RESEARCH AND 
DEVELOPMENT ASSOCIATION, RAPID 
CITY, SD. 
Investigation of the Availability of Geothermal 
Energy for the Demineralization of Saline 
Water, 
W79-05367 3A 


SCIENCE AND EDUCATION 
ADMINISTRATION, AMES, IA. NORTH 
CENTRAL REGION. 

Sedimentation Modeling of Impoundment Ter- 

races, 

W79-05039 2 


SCIENCE AND EDUCATION 
ADMINISTRATION, BATON ROUGE, LA. 
Subsurface Drainage of an Alluvial Clay Soil for 
Soybeans, 
W79-05053 4B 


SCIENCE AND EDUCATION 
ADMINISTRATION, BOISE, ID. 
NORTHWEST WATERSHED RESEARCH 
CENTER. 

Sediment Characteristics and Transport from 

Northwest Rangeland Watersheds, 

W79-05035 2J 


Reducing Stream Sediment Loads by Irrigation 
Diversions, 
W79-05057 2J 


SCIENCE AND EDUCATION 
ADMINISTRATION, COLUMBIA, MO. 
NORTH CENTRAL WATERSHED RESEARCH 


CENTER. 
Land Use Effects on Claypan Soil Hydrology, 
W79-05063 4A 


SCIENCE AND EDUCATION 

ADMINISTRATION, FORT COLLINS, CD. 
Electrical Load and Water Management, 
W79-05290 3F 


SCIENCE AND EDUCATION 
ADMINISTRATION, MANDAN, MD. 
NORTHERN GREAT PLAINS RESEARCH 
CENTER. 
Laterally Confined Flow from a Point Source at 
the Surface of an Inhomogeneous Soil Column, 
W79-05261 2G 





SCIENCE AND EDUCATION 
ADMINISTRATION, MORRIS, MN. NORTH 
CENTRAL SOIL CONSERVATION 
RESEARCH CENTER, 

Characterization of Rill and Interrill Eroded 

Soil, 

W79-05040 - 2J 


SCIENCE AND EDUCATION 
ADMINISTRATION, OXFORD, MS. 
Sea Research Program for Channel Stability and 


Gully Control, 
W79-05068 2J 
SCIENCE AND EDUCATION 


ADMINISTRATION, OXFORD, MS. 
SEDIMENTATION LAB. 
Erosion Simulation for Land Use Management, 
W79-05055 2J 


SCIENCE AND EDUCATION 
ADMINISTRATION, TEMPLE, TX. 
GRASSLAND, SOIL AND WATER RESEARCH 
LAB. 

Influence of Row Spacing of Grain Sorghum on 
Ground Cover, Runoff, and Erosion, 

W79-05258 3F 


SCRIPPS INSTITUTION OF 
OCEANOGRAPHY, LA JOLLA, CA. 
Pigment Composition, Photosynthesis and Fine 
Structure of a Non-Blue-Green Prokaryotic 
Algal Symbiont (Prochloron Sp.) in a Didemnid 
Ascidian from Hawaiian Waters, 
W79-05324 5C 


SCRIPPS INSTITUTION OF 
OCEANOGRAPHY, LA JOLLA, CA. 
PHYSIOLOGICAL RESEARCH LAB. 

The Effects of Oil on Temperature Regulation in 

Sea Otters, 

W79-05214 5C 


SENNINGER IRRIGATION, INC., ORLANDO, 
FL, (ASSIGNEE). 

Spray Nozzle, 

W79-05374 3F 


SHEAFFER AND ROLAND, INC., CHICAGO, 
IL. 
Land Application of Waste--Important Alterna- 
tive, 
W79-05032 SE 


SHELL CHEMICAL CO., HOUSTON, TX. 
Energy and Irrigation, 
W79-05288 3F 


SINGAPORE UNIV. 
The Use of Landsat Imagery for Marine Pollu- 
tion Studies, 
W79-05396 7B 


SKIDAWAY INST. OF OCEANOGRAPHY, 
SAVANNAH, GA. 
Stability and Composition of Terrestrially De- 
rived Dissolved Organic Nitrogen in Continen- 
tal Shelf Surface Waters, 
W79-05355 5C 


SOIL CONSERVATION SERVICE, COLLEGE 
PARK, MD. 
Flood Hazard Analyses: Little Catoctin Creek 
and Tributaries, Frederick County, Maryland. 
W79-05246 2E 


SOLAR WIND SYSTEMS, INC., SAN RAFAEL, 
CA, 
Solid State Control Systems for Irrigation, 
W79-05289 3F 
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SOUTH CAROLINA UNIV., COLUMBIA. 
DEPT. OF GEOLOGY. 
Coastal Morphology, Oil Spill Vulnerability and 
Sedimentology of Kotzebue Sound and Kodiak 
Island, 


W79-05213 5C 


SOUTHERN CALIFORNIA COASTAL WATER 
RESEARCH PROJECT, EL SEGUNDO. 
Trace Metal Contamination of the Rock Scallop, 
Hinnites Giganteus, Near a Large Southern Cali- 
fornia Municipal Outfall, 
W79-05096 5B 


DDT, PCB and Chlorinated Benzenes in the 
Marine Ecosystem Off Southern California, 
W79-05455 5C 


SOUTHERN PIEDMONT CONSERVATION 
RESEARCH CENTER, WATKINSVILLE, GA. 
Soil Erosion and Sediment Movement Under 
Sugarcane Culture on the Flat Lands of South- 
ern Louisiana, 
W79-05038 2J 


SRI INTERNATIONAL MENLO PARK, CA. 
Environmental Pathways of Selected Chemicals 
in Freshwater Systems Part II: Laboratory Stud- 
ies, 

W79-05198 5A 


Systems for Rapid Ranking of Environmental 
Pollutants. Selection of Subjects for Scientific 
and Technical Assessment Reports, 

W79-05286 5A 


The Mutagenic Activity of Halogenated Com- 
pounds Found in Chlorinated Drinking Water, 
W79-05467 5C 


STANFORD RESEARCH INST., MENLO 
PARK, CA, 
Cost Analysis of Six Water Desalting Processes, 
W79-05074 3A 


STATE UNIV. OF NEW YORK COLL. AT 
PLATTSBURGH. DEPT. OF COMPUTER 
SCIENCE. 
Feasibility Study on Executive Program Devel- 
opment for Basin Ecosystem Modeling, 
W79-05285 5G 


STATION BIOLOGIQUE DE ROSCOFF 
(FRANCE). 
Preliminary Observations on Pollution of the 
Sea Bed and Disturbance of Sub-Littoral Com- 
munities in Northern Brittany by Oil from the 
Amoco Cadiz, 
W79-05194 5B 


STEARNS-ROGER CORP., DENVER, CO. 
Third Annual Report: Saline Water Conversion 
Demonstration Plant No. 1, Freeport, Texas. 
W79-05082 3A 


STIRLING UNIV. (SCOTLAND). DEPT. OF 
BIOLOGY. 
Community Production and Respiration by Cili- 
ated Protozoa in the Benthos of a Small Eutro- 
phic Loch, 
W79-05354 5C 


STOCKHOLD UNIV. (SWEDEN). INST. OF 
BOTANY. 
Productivity Studies on Baltic Macroalgae, 
W79-05347 5C 


SYRACUSE UNIV., RESEARCH CORP., NY. 
Further Properties of Hydrates and Hydrating 
Agents. 

W79-05089 3A 
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UNIVERSITY OF STRATHCLYDE, GLASGLOW (SCOTLAND). DEPT. OF BIOLOGY. 


TECHNISCHE HOGESCHOOL, DELFT 
(NETHERLANDS). LAB. OF GENERAL AND 
TECHNICAL BIOLOGY. 

A Mercury Buffer for Toxicity Experiments 

with Green Algae, 

W79-05210 SA 


TECHNISCHE UNIV., DARMSTADT 
(GERMANY, F.R.). 
The German Federal Law on Wastewater 
Charges, 
W79-05315 6E 


TEMPLE UNIV., PHILADELPHIA, PA, DEPT. 
OF ECONOMICS. 
Endogenous Bias in Technical Progress and En- 
vironmental Policy, 
W79-05319 6B 


TENNESSEE TECHNOLOGICAL UNIV., 
COOKEVILLE. DEPT. OF CIVIL 
ENGINEERING. 
Development of a Rapid Tissue Bioassay Tech- 
nique for Screening Pollutant Effects on Fish, 
W79-05229 SA 


TENNESSEE UNIV., KNOXVILLE. DEPT, OF 
CIVIL ENGINEERING, 
Evaluation of the Effects of Urbanization on 
Stormwater Runoff and Quality, 
W79-05400 4C 


TETRA TECH, INC. LAFAYETTE, CA. 
Respiratory and Osmoregulatory Responses of 
White Perch (Morone Americana) Exposed to 
Chlorine and Ozone in Estuarine Waters, 
W79-05461 5C 


TEXAS A AND M RESEARCH FOUNDATION, 
COLLEGE STATION. 
Development of the Solvent Demineralization of 
Saline Water, 
W79-05370 3A 


TEXAS A AND M UNIV., COLLEGE 
STATION. DEPT. OF AGRICULTURAL 
ECONOMICS AND RURAL SOCIOLOGY. 
The Economic Value of Irrigation Water in the 
Western United States: An Application of Ridge 
Regression, 
W79-05399 6B 


TEXAS A AND M UNIV., COLLEGE 
STATION. DEPT. OF AGRICULTURAL 
ENGINEERING. 

Pressure Losses Across Trickle Irrigation Fit- 

tings and Emitters, 

W79-05060 8B 


TEXAS CHRISTIAN UNIV., FORT WORTH. 
DEPT. OF GEOLOGY. 
Prediction of Soil Loss on Cropland with 
Remote Sensing, 
W79-05148 7B 


TEXAS DEPT. OF WATER RESOURCES, 
AUSTIN. 
The Seymour Aquifer Ground-Water Quality 
and Availability in Haskell and Knox Counties, 
Texas, Volume I. 
W79-05014 2F 


The Seymour Aquifer Ground-Water Quality 
and Availability in Haskell and Knox Counties, 
Texas, Volume II. 

W79-05015 7C 


TEXAS PARKS AND WILDLIFE DEPT., 
INGRAM. HEART OF HILLS FISHERIES 
RESEARCH STATION, 
Palaemonid Shrimp, Macrobrachium Amazoni- 
cum: Effects of Salinity and Temperature on 
Survival, 
W79-05181 5B 


TEXAS UNIV, AT AUSTIN. DEPT, OF 
MICROBIOLOGY. 
Microbial Degradation of Halogenated Hydro- 
carbons, 
W79-05454 5A 


TEXAS UNIV. HEALTH SCIENCE CENTER 
AT HOUSTON. SCHOOL OF PUBLIC 
HEALTH. : 
Trophic Level Accumulation of Heavy Metals 
in a Coal Ash Basin Drainage System, 
W79-05108 5A 


TOKYO INST. OF TECH. (JAPAN). DEPT. OF 
ENVIRONMENTAL CHEMISTRY. 
Calcite as a Source of Excess Calcium in Rain- 
water, 
W79-05262 2K 


TORONTO UNIV. (ONTARIO), DEPT. OF 
BOTANY. 
Comparison of Algae in Euplankton, Tycho- 
plankton, and Periphyton of a Tundra Pond, 
W79-05329 5C 


TORRY RESEARCH STATION, ABERDEEN 
(SCOTLAND). 
Early Samples of Oil in Water and Some Analy- 
ses of Zooplankton, 
W79-05186 SA 


TOULOUSE-3 UNIV. (FRANCE). LAB. 
D’HYDROBIOLOGIE. 
Changes in the Species Composition of Fish in 
the River Lot, 
W79-05184 5B 


The Riou-Mort a Tributary to the River Lot 
Polluted by Heavy Metals. I. Preliminary Obser- 
vations on the Chemistry and Benthic Algae, 
W79-05206 5B 


TSELINOGRAD AGRICULTURAL INST. 
(USSR). 
Application of Straw in Agriculture in the Arid 
Steppe Zone of the Northern Kazakh SSR (In 
Russian), 
W79-05343 2G 


UNIVERSITE DE BRETAGNE- 
OCCIDENTALE, BREST (FRANCE). INST. 
D’ETUDES MARINE. 

The Ecological Impact on and Near Shores by 

the Amoco Cadiz Oil Spill, 

W79-05190 5B 


UNIVERSITE DE BRETAGNE- 
OCCIDENTALE, BREST (FRANCE). LAB, DE 
PHYSIOLOGIE VEGETALE. 
Preliminary Results Concerning Effects of Chlo- 
rine on Monospecific Marine Phytoplankton, 
W79-05093 5B 


UNIVERSITY COLL., GALWAY (IRELAND). 
The Growth and Decay of a Hydraulic Jump, 
W79-05 146 8B 


UNIVERSITY OF STRATHCLYDE, 
GLASGLOW (SCOTLAND). DEPT. OF 
BIOLOGY. 
The Uptake, Translocation and Metabolism of 
Dichlobenil in Selected Aquatic Species, 
W79-05331 7 
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UNIVERSITY OF THE WITWATERSRAND, JOHANNESBURG (SOUTH AFRICA), HYDROLOGICAL RESEARCH UNIT. 


UNIVERSITY OF THE WITWATERSRAND, 
JOHANNESBURG (SOUTH AFRICA). 
HYDROLOGICAL RESEARCH UNIT. 

Trends in Streamflow Due to Upstream Land- 

Use Changes, 

W79-05147 2E 


UNIVERSITY OF WEST FLORIDA, 
PENSACOLA. FACULTY OF BIOLOGY. 
Dissolved Glucose in a Bayou Estuary, Possible 
Sources and Utilization by Bacteria, 
W79-05397 5C 


UTAH STATE UNIV., LOGAN. DEPT. OF 
CIVIL AND ENVIRONMENTAL 
ENGINEERING. 
Trickle Irrigation Tubing Hydraulics, 
W79-05061 8B 


UTAH STATE UNIV., LOGAN. DEPT. OF 
FORESTRY AND OUTDOOR RECREATION, 
Runoff Curve Numbers with Varying Site Mois- 
ture, 
W79-05023 2D 


UTAH WATER RESEARCH LAB., LOGAN; 
AND UTAH CENTER FOR WATER 
RESOURCES RESEARCH, LOGAN. 

Integrating Water Resources and Land Use 

Planning, 

W79-05408 6B 


‘IRGINIA INST. OF MARINE SCIENCE, 
iLOUCESTER POINT. 

Effects of Chlorinated Sea Water on Decapod 
Crustaceans, 

W79-05459 5C 


VIRGINIA POLYTECHNIC INST. AND STATE 
UNIV., BLACKSBURG. DEPT. OF BIOLOGY. 
Influence of Chlorine Form and Ambient Tem- 
perature on the Toxicity of Intermittent Chlorin- 
ation to Freshwater Fish, 
W79-05445 5C 


Development of Resistant Poliovirus by Repet- 
itive Sublethal Exposure to Chlorine, 
W79-05470 5C 


VIRGINIA POLYTECHNIC INST. AND STATE 
UNIV., BLACKSBURG. DEPT. OF BIOLOGY; 
AND VIRGINIA POLYTECHNIC INST. AND 
STATE UNIV., BLACKSBURG. CENTER FOR 
ENVIRONMENTAL STUDIES. 
The Use of Various Avoidance Indices to 
Evaluate the Behavioral Response of the Golden 
Shiner to Components of Total Residual Chlo- 
rine, 
W79-05446 5c 


VIRGINIA POLYTECHNIC INST. AND STATE 
UNIV., BLACKSBURG. DEPT. OF CIVIL 
ENGINEERING, 
Chlorination and Water Treatment for Minimiz- 
ing Trihalomethanes in Drinking Water, 
W79-05474 bs 


VIRGINIA STATE WATER CONTROL 
BOARD, ROANOKE. WEST CENTRAL 
REGIONAL OFFICE. 

State Ground-Water Protection Programs--Inad- 

equate, 

W79-05131 5G 


VIRGINIA STATE WATER CONTROL 
BOARD, VIRGINIA BEACH. TIDEWATER 
REGIONAL OFFICE. 

Bromine Chioride as an Alternative Wastewater 

Disinfectant to Chlorine, 

W79-05484 5C 


VIRGINIA UNIV., CHARLOTTESVILLE. 
Collective Decision Making in Water Resource 
Planning, 

W79-05274 6A 


VIRGINIA UNIV., CHARLOTTESVILLE. 

DEPT. OF ENVIRONMENTAL SCIENCES, 
Some Aspects of Florida Convective Rainfall, 
W79-05139 2B 


VIZG.ZDALKODASI TUDOMANYOS 
KUTATO INTEZET, BUDAPEST (HUNGARY). 
Mixing Model for Large Streams, 
W79-05133 5B 


VSESOYUZNYI-NAUCHNYI PLANOVII 
OTDEL BUMAZHNOI PROMYSHLENNOST, 
MOSCOW (USSR). 
Highly Effective Paper-Machine Shower Sys- 
tems (Vysoko-effektinye Spryskovye Sistemy), 
W79-05430 3E 


VYSOKA SKOLA VETERINARNI BRNO 
(CZECHOSLAVAKIA), 
Histopathological Changes in the Fish After In- 
toxication with Non-Ionogenic Tensides on the 
Basis of Ethoxyl Aducts of Isononylphenols 
(Histopatologicke Zmeny u Ryb Po Intoxikaci 
Neionogennimi Tenzidy na Bazi Ethoxylovych 
Aduktu Isononylfenolu), 
W79-05099 5C 


WAHLER (W. A.) AND ASSOCIATES, PALO 
ALTO, CA. 
Review of Design, Construction, and Operation 
of Soldier Creek Dam Project, Utah. 
W79-05239 8A 


Review of Design, Construction, and Operation 
of Mountain Park Dam Project, Oklahoma, 
W79-05240 8A 


Review of Design, Construction, and Operation 
of Mt. Elbert Forebay Dam and Reservoir Proj- 
ect, Colorado, 

W79-05241 8A 


Review of Design, Construction, and Operation 
of Crystal Dam Project, Colorado, 
W79-05242 8A 


Review of Design, Construction, and Operation 
of Pueblo Dam Project, Colorado, 
W79-05243 8A 


Review of Design, Construction, and Operation 
of Ririe Dam Project, Idaho, 
W79-05244 8A 


Review of Design, Construction, and Operation 
of Nambe Falls Dam Project, New Mexico. 
W79-05247 8A 


WAPORA, INC. WASHINGTON, DC. 
Avoidance of Monochloramine: Test Tank Re- 
sults for Rainbow Trout, Coho Salmon, Alewife, 
Yellow Perch and Spottail Shiner, 

W79-05447 5C 


WARMWATER FISH HATCHERY 
(HUNGARY). 
The Use of Copperoxychloride During Larval 
Growth as a Preventative Measure Against the 
Spread of Ciliata-Exoparasites, 
W79-05209 5B 


WASHINGTON STATE UNIV., PULLMAN. 
DEPT. OF GEOLOGY. 
Hydrogeology of Bermuda--Significance of an 
Across-the-Island Variation in Permeability, 
W79-05031 2L 


WASHINGTON UNIV., SEATTLE. COLL. OF 
FISHERIES. 


The Lake Washington Ecosystem: The Perspec- 
tive from the Fish Community Production and 


Forage Base, 

W79-05103 5C 
Hatching Table for Fisheries Research, 
W79-05178 SA 


WASHINGTON UNIV., SEATTLE. 
ENGINEERING EXPERIMENT STATION. 
Research and Development of Processes for De- 
salting Water by Freezing, 
W79-05085 3A 


WASHINGTON UNIVERSITY, SEATTLE. 
DEPT. OF OCEANOGRAPHY. 

The Interaction of Oil with Sea Ice, 

W79-05217 5C 


WATER RESEARCH CENTER, 
MEDMENHAM (ENGLAND). MEDMENHAM 
LAB. 

Sludge to Land--Economic Considerations for 

Water Authorities, 

W79-05320 6B 


WATER-TRONICS, INC., CHARLOTTE, NC. 
(ASSIGNEE). 

Ionization Chamber for Water Treatment 
System, 

W79-05384 5F 


WATERLOO UNIV. (ONTARIO). DEPT. OF 
CIVIL ENGINEERING. 
Behaviour of a Hydrodynamic Finite Element 


W79-05020 8B 


WEHRAN ENGINEERING CORP., 
MIDDLETOWN, NY. 
The Federal Ground-Water Protection Pro- 
gram--Tomorrow’s Undoing, 


W79-05129 5G 
WEST SIDE PUMP CO., LOS PALOS, CA. 

Practical Surface Irrigation, 

W79-05306 3F 


WISCONSIN UNIV.-MILWAUKEE. CENTER 
FOR GREAT LAKES STUDIES; AND 
WISCONSIN UNIV.-MILWAUKEE. DEPT. OF 
ZOOLOGY. 
A Preliminary Look at the Effects of Intermit- 
tent Chlorination on Selected Warmwater 
Fishes, 
W79-05443 5C 


WOODS HOLE OCEANOGRAPHIC 
INSTITUTION, MA. 
Data File: New Bedford Harbor, Massachusetts, 


W79-05249 2L 
The Anatomy of the Antarctic Polar Front in 
the Drake Passage, 

W79-05265 2L 


Biological and Chemical Effects of Chlorination 
at Coastal Power Plants, 
W79-05456 5C 


WOODS HOLE OCEANOGRAPHIC 
INSTITUTION, MA. DEPT. OF OCEAN 
ENGINEERING. 
Acoustic Monitoring of Industrial Chemical 
Waste Release at Deep Water Dump Site 106, 
W79-05264 5B 


WOODWARD-CLYDE CONSULTANTS, SAN 
FRANCISCO, CA. 
Evaluation of Proposed Storage Sites, 
W79-05277 6B 
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WORLD HEALTH ORGANIZATION, 
GENEVA (SWITZERLAND). DIV. OF 
ENVIRONMENTAL HEALTH. 
Worldwide Aspects of Water Chlorination, 
W79-05472 5C 


WRIGHT-MCLAUGHLIN ENGINEERS, 
DENVER, CO. 
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